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© Pantothenic acid derivatives. 



© Compounds represented by general formula (I) below 

1 2 
ITO Ok 

i 9 .3 

H-C *CH-C01JH-(CH-) -CO-Q-CO-R (I) 

2 x 

H 3 C x ch 3 



wherein R 1 and R 2 . which are the same or different, each represent a hydrogen atom or a protective group for a 
hydroxyl group; 

R 3 represents a saturated or unsaturated, linear, branched or cyclic, monovalent C 5 -C 2 5 -aliphatic hydrocarbon 
group which may be substituted with an aromatic group, or a group of formula 



R 



4 




where R 4 represents a saturated or unsaturated, linear, branched or cyclic, monovalent C 5 — C 25 -aliphatic 
hydrocarbon group which may be substituted with an aromatic group, and 
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RS represents a hydrogen atom or a 

q 3row — - * x *■““ “ -* —— 

(a) a group of formula -X'-A-Y 1 -, 

where A represents a saturated or un«;a+irrt»+«w .• 

bon group which may be substituted ° f CyCliC divalent ^-C.s-aiiphatic hydrocar 

heterocyclic group; a d,va,9nt aromatic hydrocarbon group or a 

one of X 1 and Y 1 represents 



and the other represents -0-, -S- or 



R u 

I 

-N-, 



R' 

t 

-N-, 

hydro9en —■ or a iower alKy, group; 
where one of X* and V* represents a group of formula 




I 



and the other represents -O-, -S- or 




* OOCI HO 



meaning as defined above, and t is 0 l' J 9en J :ontain, ' n 9 aromatic heterocyclic group, 
(c) a group of formula 
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where m is 2 or 3; 
n is an integer of from 
Th© compounds have 



1 to 4. 

exceifent inhibitory activity 



against 



acyl Co A-cholesterol-acyltransferase. 
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PANTOTHENIC ACID DERIVATIVES 



The present invention relates to pantothenic acid derivatives which have excellent inhibitory activity 
against acyl CoA-cholesterol-acyltransferase (hereafter, abbreviated as ("ACAT"). 

Recently, it revealed that in artherosclerosis, a popular artheriosclerosis, lipophagy in which fat is 
accumulated is abserved to begin at the earliest stage of artheriosclerotic crisis. Main component of the fat 
s accumulated is cholesterols. Further, many pathohistological and biochemical investigations revealed that 
the cholesterols are derived from plasma lipid. On the other hand, various epidemic researches showed that 
hyperlipemia is a major critical factor of artheriosclerotic diseases particularly premature coronary heart 
disease. Therefore, therapy of hyperlipemia is increasingly important in order to alleviate risks of ar- 
teriosclerotic diseases. As for remedies for the therapy of the diseases, development of a drug is strongly 
io desired which can not only decrease level of serum lipid but also improve serum lipid balance or positively 
prevent crisis of artheriosclerosis. 

Many drugs have already been provided as hypolipidemics which exhibit clinical effects to some extent 
relative to decrease of total serum cholesterol. However, they are insufficient in the effect of decreasing 
mortality due to artheriosclerotic diseases. Recently, based on elucidation of lipid metabolism, there have 
is been developed drugs which can control serum lipid balance, that is, drugs which are effective for 
increasing serum high density lipoprotein (HDL) level and decreasing serum low density lipoprotein (LDL) 
level, drugs which can inhibit biosynthesis of cholesterol and as a result decrease serum lipid level (HMG 
CoA reductase inhibitors) and the like. While they are effective for improving blood lipid level, these drugs 
have almost no effect on the control of absorption of alimentary cholesterol through intestinal walls. In 
20 addition, they have no activity for positively prevent crisis or development of artheriosclerosis; it requires 
further investigation to find whether they can alleviate risks of artheriosclerotic diseases or not. 

On the other hand, ACAT known as an intramem branous enzyme is present mostly in intracellular 
microsomes in liver and small intestines and catalyze the intracellular esterification of cholesterol. At 
present, it is known that there are two isozymes for this enzyme. The structures, physiological roles and the 
25 like of the ACAT have not been clarified yet because the isolation and purification of the enzyme are 
difficult. However, in view of the fact that it is known that ACAT play erucial role in the absorption of 
cholesterols through intestinal walls and accumulation of cholesterols within cells in a form of cholesterol 
esters and that the activity of the enzyme is increased in artheriosclerotic lesions. Thus, inhibition of 
intestinal ACAT would be expected to lead to decrease cholesterol esterification resulting in diminished 
30 intestinal absorption. Additional reduction in intracellular accumulation of cholesterol esters might be 
expected. Therefore, ACAT inhibitors offer potential for exhibiting both hypocholesterolemia and antiar- 
theriosclerotic activity. 

As a result of extensive investigations with view to synthesizing substances which have excellent ACAT 
inhibitory activities, the present invention has been completed, 
as Accordingly, the present invention provides a compound represented by general formula ( 1 ) below 

1 2 

R x O Ok 

* * 3 

H 2 C x *CH-CONH-(CH 2 ) n -CO-Q-CO-IT (I) 

40 / C N 

H 3 C ch 3 



wherein R 1 and R 2 , which are the same or different, each represent a hydrogen atom or a protective group 
45 for a hydroxyl group; 

R 3 represents a saturated or unsaturated, linear, branched or cyclic, monovalent Cs ~ C25 -aliphatic 
hydrocarbon group which may be substituted with an aromatic group, or a group of formula 



50 




where R 4 represents a saturated or unsaturated, linear, branched or cyclic, monovalent C5-C2 5 -aliphatic 
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hydrocarbon group which may be substituted with an aromatic group and 

Lr 0 ^T ntS 3 hydr ° 9 T at ° m ' or 3 saturated « unsaturated, linear, branched or cyclic, monovalent 
hydrocarbon group which may be substituted with an aromatic group- c. monovalent 

Q represents a M 

(a) a group of formula -X’-A-Y 1 -, 

where A represents a saturated or unsaturated, linear, branched or cyclic divalent c*-C,. a , inhatif . 

hydrocarbon group which may be substituted with an aromatic group, ^divalent aromatic hvdroJLnn 
group or a divalent aromatic heterocyclic group; y P * aromatIC h y dr <>carbon 

one of X 1 and Y 1 represents 



is 



and the other represents O, -S- or 



R 

» 

-H-r 



20 



25 



-N-, 

m which R s and R 7 each represent a hydrogen atom or a lower alkyl group* 
(b) a group of formula 

where one of X 2 and Y 2 represents a group of formula 



30 



35 



40 




I 



and the other represents -0-, -S- or 




-N- in which 




represents a 4-7-membered, divalent nitrogen-containing 
same meaning as defined above, and t is 0, 1 or 2; or 
(c) a group of formula 



aromatic heterocyclic group, and R 6 has the 



/ \ 

-N N- 

v y 

<Ca 2>m 



55 



where m is 2 or 3; 
n is an integer of from 1 to 4. 

"• r p* rrr, vss ,o ,o9e,, ' e, ■* 

reaction, for example, hydrolysis or hydrogenolysis. ° S protectin 9 9 rou P elimination 

Specific examples of the protective group for a hydroxyl group include the following groups: 
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substituted or unsubstituted alkyl or alkenyl groups such as methyl, methoxyethyl, methylthiomethyl, 
benzyloxymethyl. t-butoxy methyl, 2-methoxyethoxymethyl, 2.2.2-trichloroethoxymethy!, bis(2-chloroethoxy)- 
methyl, 1 -ethoxy ethyl, 1 -methyl-1 -methoxyethyl, 1-(isopropoxy)ethyl, 2,2,2-trichloroethyl, t-butyl, ally!, cin- 
namyl, benzyl, p-methoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p-ch loro benzyl, o-chlorobenzyl, p-cyanoben- 
s zyl, diphenylmethyl.a-naphthyldiphenylmethyl, triphenylmethyl, and di(p-methoxyphenyl)methyl groups; 

heterocyclic groups such as tetrahydropyranyl, tetrahydrothiopyranyl, 4-methoxytetrahydropyranyl, 4- 
methoxytetrahydrothiopyranyl, tetrahydrofuranyl and tetrahydrothiofuranyl; 

substituted silyl groups such as trimethylsilyl. triethylsilyl, isopropyldimethylsilyl, t-butyldimethylsilyl, t- 
butyidiphenylsilyl. methyldiisopropylsilyl, methyldi-t-butylsilyl, tribenzylsilyl, triphenylsilyl, and triisopropyl- 
io silyl groups; 

acyl groups such as formyl, acetyl, propionyl, chloroacetyl, dichloroacetyl, trichloroacetyl, trifluoroacetyl, 
methoxyacetyl, triphenylmethoxyacetyl, phenoxyacetyl, p-ch lorophenoxy acetyl. 2,6-dichloro-4-methyl« 
phenoxyacetyl, phenylacetyl, chlorodiphenylacetyl, 3-phenylpropionyl, 3-benzoylpropionyl, isobutyroyl, mon- 
osuccinoyl, 4-oxopentanoyl, pivaioyl, 2-butenoyl, (E)-2-methyl-2-butenoyl, benzoyl, 2-chlorobenzoyl, 3- 
15 nitrobenzoyl. 2-fluorobenzoyl, 3-trifluorobenzoyl, 3-trichlorobenzoyl, 4-phenylbenzoyl, 2,4,6-trimethylbenzoyl. 
and a-naphthoyl groups; 

substituted oxycarbonyl groups such as methoxycarbonyl. ethoxycarbonyl, 2,2,2-triethoxycarbonyl. 
i so butoxy carbonyl, vinyloxy carbonyl, ary loxy carbonyl, cinnamyloxycarbonyl, p-nitrophenoxycarbonyl, ben- 
zyloxy carbonyl, p-methoxybenzyloxycarbonyl, 3.4-dimethoxybenzyloxycarbonyl, and p-nitrobenzyloxycar- 
20 bonyl groups; 

substituted carbamoyl groups such as pheny (carbamoyl, naphthylcarbamoyl, toluylcarbamoyl, fluorophenyl- 
carbamoyl, difluorophenylcarbamoyl, nitrophenylcarbamoyl, cyanophenylcarbamoyl, benzylcarbamoyl, 
methylcarbamoyl, ethylcarbamoyl, isopropylcarbamoyl, butylcarbamoyl, cyclohexylcarbamoyl, cyclopropyl- 
methyl carbamoyl, phenylthiocarbamoyl, naphthylthiocarbamoyl, toluylthiocarbamoyl, fluorophenylthiocar- 
25 bamoyl, difluorophenylthiocarbamoyl, nitrophenylthiocarbamoyl, cyanophenylthiocarbamoyl, benzyithiocar- 
bamoyl, propylthiocarbamoyl, butylthiocarbamoyl groups. 

In the case where R 1 and R 2 in formula (I) above each represent a protective group, R 1 and R 2 may 
combine to form an ylidene group such as methylene, ethylidene, 1-t-butylethylidene, 1-phenylethyiidene, 
2,2,2-trichloroethylidene, isopropylidene, butylidene, cyclopentylidene, cyclohexylidene, cyclobutylidene, 
30 benzylidene, p-methoxybenzylidene, 2,4-dimethoxybenzylidene, p-dimethylaminobenzylidene, o-nitroben- 
zylidene, methoxy methylene, ethoxy methylene, dimethoxy methylene, 1-methoxyethyiidene, 1 ,2-dim ethox- 
yethylidene.a-methoxybenzylidene groups. 

In formula (I) above, preferably R 1 and R 2 , which are the same or different, each represent a hydrogen 
atom; a lower alkyl group, particularly a t-butyl gourp; a benzyl group which may optionally be substituted 
35 with a halogen atom, a lower alkoxy group, a nitro group or a cyano group, particularly, benzyl, p- 
methoxy benzyl, o-nitrobenzyl, p-nitrobenzyl, p-chlorobenzyl, o-chlorobenzyl, p-cyanobenzyl group; a 5- or 
6-membered saturated heterocyclic group containing as hetero atoms N, S or O selected from 
tetrahydropyranyl, tetrahydrothiopyranyl, 4-methoxytetrahydropyranyl, 4-methoxy tetrahydrothiopyranyl, 
tetrahydrofuranyl and tetrahydrothiofuranyl groups; or an acyl group, particularly acetyl, propionyl! 
40 phenylacetyl, chlorodiphenylacetyl, 3-phenylpropionyl. 3-benzoylpropionyl, isobutyroyl, pivaioyl, 2-butenoyl, 
(E)-2-methyl-2-butenoyl, benzoyl, 2-chlorobenzoyl, 3-nitrobenzoyl, 2-fluorobenzyoyl, 3-trifuluoromethyiben- 
zoyl. 3-trichloromethylbenzoyl, 4-phenylbenzoyl, 2,4.6 i trimethylbenzoyl, and a-naphthoyl groups; or 
R 1 and R 2 may combine to form a ylidene group selected from 1-t-butylethylidene, 1-phenylethylidene, 
isopropylidene, butylidene, cyclopentylidene, cyclohexylidene, cycloheptyiidene, benzylidene, p-methox- 
45 ybenzyilidene, 2,4-dimethoxybenzyiidene, p-dimethylaminobenzylidene, and o-nitrobenzylidene groups. 

As for the "saturated or unsaturated, linear, branched or cyclic monovalent aliphatic hydrocarbon 
group", there can be cited, for example, the following groups: 

(1) an alkyl group, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl. pentyl, neopentyl, 
isopentyl, t-pentyl, 1-ethylpentyl, 1-isopropylpentyl, 1-t-butylpentyl, 2-ethyl pentyl. 2-isopropylpentyl, 2-t- 
50 butylpentyl, 3-ethyl pentyl. 3-isopropylpentyl, 3-t-butylpentyl, hexyl, 1-ethylhexyl, 1-isopropylhexyl, 1-t- 
butylhexyl, 2 ethylhexyl. 2-isopropylhexyl, 2-t-butylhexyl, 3-ethylhexyl. 3-isopropylhexyl, 3-t-butylhexyl, 
heptyl, 1-Qthylheptyl, 1-isopropylheptyl, 1-neopentylheptyl, 2-ethylheptyl, 2-isopropylheptyl, 2-neopentyl- 
heptyl, 3-ethylheptyl. 3-isopropylheptyl, 3-neopentylheptyl, octyl, 1-ethyioctyl, 1-isopropyloctyl, 1-t- 
butyloctyl, 2-ethyloctyl, 3-isopropyloctyl, 4-t-butyloctyl, nonyl, 1-methylnonyl. 1-ethylnonyl, 1 -isopropyl- 
55 nonyl, 1-isobutylnonyl, 2-methylnonyl, 2-ethylnonyl, 3-isopropylnonyl. 4-isobutylnonyl, decyl, 1-ethyl- 
decyl, 1,1-diethyidecyl, 1-t-butyldencyl, 3-ethyldecyl, 1,3-diethyldecyl, 2-t-butyldencyl. undecyl, 1- 
isopropylundecyl, 1 ,1-dlethylundecyl. 2-isopropylundecyl, 1,2-diethylundecyl,dodecyl, 1-t-butyldodecyl, 
1-isopropyldodecyl, 1 ,1-diethyldodecyl, 2-t-butyldodecyl, 3-isopropyldodecyl, 2.4-diethyldodecyl, tridecyl. 



5 



EP 0 421 441 A2 




5 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



1.1- diethyltridecyl, 1-t butyftridecyl, 1,5-diethyltridecyl, 3-t-butyltridecyl, tetradecyl, 1-isobutyltetradecyl, 
pentadecyl, 1-methylpentadecyl, 1,1-dimethylpentadecyl, 1 -ethy I pentadecyl, 1,1-diethylperrta decyl, 1- 
isopropylpentadecyl. 1-t-buty (pentadecyl, 2-isobutyltetradecyl. 3-methy (pentadecyl, 2,6-di methyl pen- 
tadecyl, 2-ethyl pentadecyl, 1 ,4-diethylpentadecyl, 3-isopropylpentadecyl, 2-t-butylpentadecyl, hexadecyl, 

1 .1- drmethylhexadecyl, 1-methylhexadecyl, 1 -ethylhexadecyl, 1-isopropylhexadecyl, 1 -t-butylhexadecyl, 
1 ,3-dimethylhexadecyl, 2-methylhexadecyl, 4-ethylhexadecyl, 3-isopropylhexadecyl, 4-t-butylhexadecyl, 
heptadecyl, l-methylheptadecyl, 1,1-dimethy Iheptadecyl, 1 -ethylheptadecy I, 1 -isopropy Iheptadecyl, 1-t- 
buty iheptadecyl, 2-methylheptadecyl, 3,5-dlmethylheptadecyl, 2-ethy Iheptadecyl, 5-isopropylheptadecyl, 
3-t-buty heptadecyl, octadecyl, 1-methyloctadecyl, 1,1-dimethyioctadecyl, 2,3-dimethyloctadecyl. 5- 
ethyioctadecyl, 1 ,2-diethyloctadecyl, nonadecyl, 1-methylnonadecyl, 1.1-dimethylnonadecyl, 1-t-butyl- 
nonadecyl, 2-methylnonadecyl, 2,3-dimethylnonadecyl, 3-t-buty (nonadecyl, eicosyl, 1-methyleicosyl, 1,1- 
dimethyleicosyl, 1-ethyleicosyl, 1-t-butyleicosyl, 4-methyieicosyl, 2,2-dimethyleicosyl, 3-ethyleicosyl, 2,2- 
dimethyleicosyl, 3-ethyleicosyl, and 2-t-butyleicosyl groups; 

(2) an alkenyl group, for example, vinyl, 1-propenyl, l-methyl-2-propenyl, 1 -methyl-1 -butenyl, 2-butenyl, 
1 -methy l-3-buteny 1 , 1-pentenyi, 1 -methyl- 2-pentenyl, 1-ethyl-3-pentenyl, 4-pentenyl, 1,3-pentadienyl, 2,4- 
pentadienyl, 1-hexenyl, 1 -methyl-2-hexenyl, 3-hexenyl, 4-hexenyl, 1-butyl-5-hexenyl, 1.3-hexadienyl, 2.4- 
haxedlenyl, 1-heptenyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl, 1 ,3-heptadienyl, 2,4- 
heptadienyl, 1-octenyl, 2-octenyl, 3-octenyl, 4-octenyi, 5-octenyl, 6-octenyl, 7-octenyl, 1-nonenyl, 2- 
nonenyl, 3-nonenyl, 4-nonenyl. 5-nonenyl, 6-nonenyl, 7-nonenyl, 8-nonenyl, 9-decenyl, 1-methyl-9- 
decenyl, 1,l-dimethyl-9-decenyl, l-ethyl-9-decenyl, 6-undecenyl, 1-methyl-6-undecenyl, 1,1-dimethyl 6- 
undecenyl, 6-tridecenyl, 1-methyl-6-tridecenyl, 1,1-dimethyl-6-tri decenyl, 8-tridecenyl, 1-methyl-8- 
tridecenyl, 1 ,1 -dimethyl-8-tridecenyl, 1 Q-trideceny I, 1 -methyl-1 0-tridec8ny 1 , 1 ,1 -dimethyl-1 0-tridecenyl, 
10-pentadecenyl, 1 -methyl-1 0-pentadecenyl, 1,1-dimethyl-lO-pentadecenyl, 8-pentadecenyl, 1-methyl-8- 
pentadecenyl, 1 ,1-dimethyl-8-pentadecenyl, 1 2-heptadecenyl. 1 -methyl-1 2-heptadeceny I, 1 ,1-dimethyl- 
1 2-heptadecenyl, 1 0-heptadecenyl, l-methyll-heptadecenyl, 1 ,1 -dimethyl-1 0-heptadecenyl, 8-hep- 
tadecenyl, 1 -methyl-8-heptadecenyl, 1 ,1-dimethyl-8-heptadecenyl, 1-ethyl-8-heptadecenyl, 8,11-hep- 
tadecadienyl, 1 -methyl-8,1 1-heptadecad ieny I, and 8,1 1 ,14-heptadecatrienyl groups. 

(3) an alkynyl group, for example, propargyl, 2-butynyl, 1 -methy l-3-butynyl,* 2-pentynyl, 1-ethyl-3- 

pentynyl, 1 -isopropy l-4-pentyny I, 1,3-pentadiynyl, 2,4-pentadiynyl. 1-hexytnyl, 1 -methyl-2-hexynyl, 2- 
methy!-3-hexynyl, 1-ethyl-4-hexynyl, 5-hexynyl, 1 ,3-hexadiynyl, 2,4-hexadiynyl, 1-heptynyl, l-methyl-2- 
heptynyl, 3-heptynyl, 1 -ethy l-4-heptynyl, 2-propyl-5-heptynyl, 2-ethyl-6-heptynyl, 1,3 heptadiynyl, 2,4- 
heptadiynyl, 1-octynyl, 1-methyl-2-octynyl, 3-methyl-l-octynyl, 4-methyl- 1 -octynyl, 1 -methyl-5-octyny I, 6- 
m ethyl- 1 -octynyl. 7-octynyl, 1-nonynyl, 2-methyl-1-nonynyl, 3-methyl-1-nonynyl, l-methyl-4-nonynyl, 5- 
nonynyl, 6-methyl-l-nonynyl, 1-methyl-7-nonynyl, 8-nonynyl, 9-decynyl, 1-methyl-9-decynyl, 1,1- 
dim ethy l-9-decyny I, 1 -ethy l-9-decy nyl. 6-undecynyl, 1 -methyl-6-undecynyl. 6-tridecynyi, 1-methyl-6- 
tridecynyl, 1,1-dimethyl-6-tridecynyl, 8-tridecynyl, l-methyl-8-tridecynyl, 1 ,1-dimethyl-8-tridecynyl, 10- 
tridecynyl, 1 -methyl-1 0-tridecynyl, 1,1 -dimethyl-1 0-tridecynyl, 10-pentadecynyl, 1 -methy 1-1 0-pen- 
tadecynyl, 1,1 -dimethyl-1 0-entadecy nyl, 8-pentadecynyl, 1-methyl-8-pentadecynyl, l.l-dimethyl-8-pen- 
tadecynyl, 12-hetadecynyl. 1 -methyl-1 2-heptadecy nyl, 1,1 -dimethyl-1 2-heptadecy nyl, 1 0-heptadecyny I, 
1 -methyi-1 0-heptadecyny), 1,1-dimethyMO-heptadecynyl, 8-heptade cynyl, 1 -methy l-8-heptadecy nyl, 
1 ,1 -dimethyl-8-heptadecyny I, 1 -ethy t-8-heptadecy nyl, 8.1 1 -heptadecadiynyl, 1 -methyl-8,1 1 -hep- 

tadecadiynyl, 1 -methyl-8,1 1 -heptadecadiynyl, and 8,1 1 ,1 4-heptadecatriynyl groups; 

(4) a cycloalkyl group, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, and perhydronaphthyl groups; 

(5) a cycloalkenyl group, for example, cyclopentenyl, cyclohexenyl r cycloheptenyl, cyclooctenyl, 
cyclopentadienyl, cyclohexadienyl, cycloheptadienyl, and cyclooctadienyl groups; 

(6) a cycioalkylaikyl group, for example, cyciohexy (methyl, cyclopentylmethyl, (4-isopropylcyclohexyl)- 

methyl, (4-t-butylcyclohexyl)methyl, (4-neopentylcyclohexyl)methyl, 2-cyclopentylethyl, 2-cyclohex- 
ylethyl, 3-cyclopentylpropyl, 3-cyclohexylpropyl, 1-cyclopentylpentyl, 1 -cyciohexy Ipenty I, 1 -cyciohexy I- 
methylpentyl, 3-cyclopentylpentyI, 2-cyclohexy Ipenty I, 2-cyclohexylmethylpentyl, 1 -(4-t-butylcyclohexy I)- 
methylpentyl, 1-cyclopentyihexyI, 1 -cyciohexy I hexyl, 1 -cyclopentyl methy I hexyl, 2-cyclopentylhexyl, 2- 
cyclohexy (hexyl, 3-cyclop8ntylmethylhexyl, 1-(4-neopentylcyclohexyl)methylhexyl, 1-cyclopentylheptyl, 
1 -cyclohexylmethylheptyl, 1-(4-isopropylcyclohexyl)methylheptyl, 3-cyclopentylheptyl. 2-cyclohexy l- 
methylheptyl. 4-<4-isopropylcyclohexyl)methylheptyl, 1 -cyclopentyl octyl. 1-cyclohexyloctyl, 1-cyclopen- 
tylmethyloctyl, 2-cyc!opentyloctyl. 3-cyclohexyloctyl, 2-cyclopentyl m ethy locty I, 1-cyclopentylnonyl, 1- 
cyclohexylnonyl, 1-cyclohexylmethylnonyl, 3-cyclopentylnonyl, 2-cyclohexylnonyl, 2-cyc!ohexylmethyi- 
nonyl, 1 -cyclopentyldency I, 1 -cyclopentylundecyl, 1 -cyclohexylundecyl, 1 -cyclopenty Idodecy I. 1 - 

cyclopentyltridecyl. 2-cyciopentyldecyl, 3-cyclopentylundecyl, 3-cyclohexylundecyl, 2-cyclopentyl- 

6 
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dodecyl, 2-cyclopentyltridecyl, 1 -cyclopentyitetradecyi. 1-cyclohexyltetradecyi, 2-cyclopentyltetradecyl, 
and 3-cyclohexyitetra decyl groups; 

(7) a cycioalkenylalkyl group, for example, 2-cyctohexen-l-ylmethyl, 1-cyclopenten-1-ylmethyl. 2-(2- 
cyclopenten-1 -y l)ethyl . 2-(1 -cyclohexen- 1 -yl)ethy I, 3-(l -cyclopenten-1 -y Opropy 1 , 3-( 1 -cyclohexen- 1 -yl)- 
5 propyl, 4-(1 -cyclohexen-1 -yl)buty I, 1-(1 -cyclopenten-1 -yl)penty I, 1-(1-cyclohexen-1-yl)pentyl. 5-(1- 
cyclohexen-1-yl)pentyl t 1-(1-cycIohexen-1-ylmethyl)pentyl, 1-(1-cyclopenten-1-yl)hexyl, 6-(1 -cyclopenten- 
1-yl)hexyl, 1-(1-cyclohexen-l-yl)hexyl, 6-(1 -cyclohexen-1 -yl)hexyl, 1-(2-cyclopenten-1-ylmethyl)hexyl, 1- 
(1 -cyclopenten-1 -yl)heptyl, 7-(1 -cyclopenten-1 -yl)heptyl. 1-(1-cyclohexen-1-ylmethyl)heptyl, 1-(1- 
cyclopenten-l-yl)octyl, 1 -{2-cyclopenten-1-yl)octyl, l-^-cyclopenten-l-yl^tyi, 1-(2-cyclohexen-l -yl)- 
io octyl, 8-(2-cyclohexen-1 -yl)octyl, 1 -(1 -cyclopenten-1 -ylmethyl)octyl, 1 -(1 -cyclopenten-1 -yl)nony I, 9-{1 - 
cyclopenten-1 -yl)nonyl, 1 -<1 -cyclohexen-1 -yl)nonyl, 9-(1 -cyclohexen-1 -y l)nonyl, 1 -(1 -cyclohexen- 1 -yl- 
methy l)nony I, 1 -(1 -cydopenten-1 -yl)decyl, 1 0-<1 -cyclopenten-1 -yl)decyl, 1 -(2-cyclopenten-1 -y l)undecyl, 

1 -(2-cyclohexen-1 -yl)undecyl, 1 -(1 -cyclopenten-1 -yl)dodecyl, 1 -(1 -cyclopenten-1 -yl)tridecyl, 1 -(2- 

cyclopenten-1-yl)tetradecyl, and l-(3-cyclohexen-l-yl)tetradecyl groups; 
is (8) an alkylcycloalkyl group and an alkenylcycloalkyl group, for example, l-methylcyclobutyl, 2-ethyl- 
cyclobutyl, 2-propylcyclobutyl, 1-butylcyclobutyl. 1-pentylcyclobutyl, 1-hexylcyclobutyl, 1-heptyl- 
cyclobutyl, 1-octylcyclobutyl, 1-nonylcyclobutyl, 2-pentylcyclobutyl, 2-hexyIcyclobutyl, 2-heptyl- 
cyclobutyl, 2-octylcyclobutyl, 2-nonylcyclobutyl, 1-decylcyclobutyl. 1-undecylcyclobutyl, 1-dodecyl- 
cyclobutyl, 1-pentadecylcyclobutyl, 1-(9-octadecynyl)cyclobutyl, 1 -methylcyclopentyl, 2-methylcyclopen- 
20 tyl, 1-ethylcyclopentyl. 1-propylcyclopentyl, 1-butylcyclopentyl, 2-butylcyclopentyl, 1-pentylcyclopentyl, 
1-hexylcyclopentyl, 3-hexyl cyclopentyl, 1-heptylcyclopentyl, 1-octylcyclopentyl. 2-octylcyclopentyl, 1- 
decylcyclopentyl, 1-dodecylcyciopentyi, 1-tridecylcyclopentyl, 1-tetradecyicyclopentyl, l-(9-octadecenyl)- 
cyclopentyl, 1-methylcyclohexyl, 1-ethylcyclohexyl, 1-propylcyclohexyl, 2-methylcyclohexyl, 3-ethyl- 
cyclohexyl, 4-propylcyclohexyl, 1-butylcyclohexyl, 1-pentylcyclohexyl, 1-hexylcyclohexyl. 4-butyl- 
25 cyclohexyl, 4-pentylcyclohexyl, 4-hexylcyclohexyl, 1-heptylcyc!ohexyl, 1-octylcyclohexyl, l-nonyl- 

cyciohexyl, 1-undecylcyciohexyl, 1 -hexadecylcyclohexyl. and 1-(9-octadecenyl)cyclohexyl groups; 

(9) alkycycloalkenyl group and alkenylcycloaikyenyl group, for example, 1-methyl-2-cyclopentenyl, 1- 
ethyl-2-cyclopentenyl, l-propyl-2-cyclopentenyl, 1-butyl-2-cyclopentenyl, 1-pentyl-2-cyclopentenyl, 1- 
hexyl-2-cyclopentenyl, 1-heptyl-2-cyclopentenyl, l-octyl-2-cyclopentenyl, 2-methyl-2-cyclopentenyl, 3- 
30 ethyl-2-cyclopentenyl, 2-propyI-3-cycIopentenyl, 3-butyl-2-cyclopentenyl, 2-pentyl-2-cyclopentenyl, 3- 

hexyl-3-cyclopentenyl, 2-heptyl-2-cyclopentenyl, 2-octyI-3-cyclopentenyl, 1-decyl-2-cyclopentenyl, 1- 
dodecyl-2-cyclopentenyl, 1 -tridecyl-2-cyclopentenyl, 1 -tetradecyl-2-cyclopentenyl, 1 -(9-octadecenyl)-2- 
cyclopentenyl. 1 -methyl-2-cyclopentenyl, 1 -ethyi-2-cyclohexenyl . 1 -propyI-2-cyclohexenyl, 1 -butyl-2- 
cyclohexenyl, 1-pentyl-2-cyc(ohexenyl, 1-hexyl-2-cycIohexenyl, 1 -heptyl-2-cyclohexenyl, 4-methyl-2- 
35 cyclohexenyl. 2-ethyl-2-cyciohexenyl, 3-propyl-2-cyc!ohexenyl, 4-butyl-3-cycloh9xenyl. 3-pentyl-3- 
cyclohexenyl, 4-hexyl-3-cyciohexenyi, 4-heptyl-3-cyclohexenyl, 1-octyl-2-cyclohexenyl, 2-nonyl-2- 
cyclohexenyl. l-undecyl-2-cyclohexenyl, 1-hexadecyl-2-cyclohexenyl, and 1 -(9-octadecenyl-2- ’ 
cyclohexenyl groups; and the like. 

The saturated or unsaturated, linear, branched or cyclic monovalent aliphatic hydrocarbon groups may 
40 optionally be substituted with an aromatic group selected from an aromatic hydrocarbon group and an 
aromatic heterocyclic group. Examples of the aromatic hydrocarbon group include phenyl and naphthyl 
groups. Examples of the aromatic heterocyclic group include furyl, thienyl, pyridyl. quinolyl, isoquinolyl, 
pyridazinyl, pyrazinyl, indolyl, benzoxadiazolyl, imidazolyl, benzothiadiazolyl, triazolyl and tetrazolyl groups. 

Furthermore, these aromatic groups may have one or more substituent groups. Specific examples of 
45 the substituent groups include a halogen atom such as chlorine, bromine and fluorine, a lower alkyl group, a 
lower alkoxy group, a lower aikylthio group, a cyano group, a nitro group, a trichioromethyl group, a 
trifluoromethyl group, a hydroxyl group, a phenyl group, a phenoxy group, and the like. 

As for the saturated or unsaturated, linear, branched or cyclic monovalent aliphatic hydrocarbon group 
which may be substituted with an aromatic group, represented by R 3 and R* in formula (l) above, those 
so groups are used which are of a relatively long chain, i.e., have from 5 to 25 carbon atoms, preferably from 8 
to 22 carbon atoms. On the other hand, the saturated or unsaturated, linear, branched or cyclic monovalent 
aliphatic hydrocarbon group which may be substituted with an aromatic group, represented by R s in 
formula (I) above, may be of either short chain or long chain but generally those groups are preferred which 
are of a short chain, preferably having from 1 to 10 carbon atoms, more preferably from 1 to 8 carbon 
55 atoms. It is desirable that total carbon atom number of R 4 and R 5 is in a range of from 5 to 25, preferably 
form 8 to 22. 

Specific examples of the group of formula 
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include monosubstituted amino groups such as 2-cydopentylethyl-amino, 2-cyclohexylethylamino, 3- 
cyclopentylpropylamino, 3-cyclohexylpropylamino, 2-cyclopentyl-l - methylethylamino, 2-cyclopentyl-l.l- 
dimethylethylamino, 2-cyciohexyl-l -methylethylamino, 3-cyclopentylpropylamino. 3 cyclohexylpropylamino, 
to 4-cyclohexyH,1-dimethylbutylamino, 1-methylpentylamino. 1.1-dimethylpentylamino, 1-ethylpentylamino 1- 
cydohexyM-methylpentylamino. l-cyc!opentyl-4-methylpentylamino. 2-methylpentylamino. 1,2-dimethyl- 
pentylamino, 2-ethylpentylaminio. 2-cyclohexyl-4-methylpentylamino, 2-cyclopentyl-4-methylpentylamino, 3- 
methylpentylamino. 1 ,3-dimethylpentylamino, 3-ethylpentylamino, 1-cyclohexyl-3-methyipentylamino, 1- 
cyclopentyl-3-methylpentylamino, hexylamino, 1 -methylhexylamino, 1.1-dimethylhexylamino, 1-ethylhex- 
is ylamino, 1 ,1 -diethylhexylamino, 1-propylhexylamino, 1 -butylhexylamino, 1-cydopentylhexylamino, 2-methyl- 
hexylamino, 1 .2-dimethylhexylamino, 2-ethylhexylamino, 1 ,2-diethylhexylamino. 2-propylhexylamino, 2- 
butylhexylamino, 6-cyclopentyihexylamino, 6-cyclohexylhexylamino, heptylamino, 1-ethylheptylamino, 1,1- 
dimethylheptylamino, 1 -cyclohexylheptylamino, 1 -cyclopentylheptylamino. 1-cyclohexylmethylheptylamino 
1 -cyclopentylmethylheptylamino, octylamino. 1,1-dimethyloctylamino, 1-methyloctylamino, 1-ethyloc- 
20 tylamino, 1 .1 -diettiyloctylamino, 1-propyloctylamino, 1-butyloctylamino. 1-cyclopentyloctyiamino. 1- 
cyclohexyloctylamino, 1-cyclopentylmethyloctylamino, 1-cyclohexylmethyloctylamino, nonylamino 1- 
methylnonylamino, 1,1-dimethylnonylamino. 1 -ethylnonylamino, 1,1-diethylnonylamino, decyiamino. 1- 
methyldecylamino. 1,1-dimethyldecylamino. 1-ethyldecylamino, 1,1-diethyldecylamino. 1-cyclopentyl- 
decylamino. 1-cyclohexyldecylamino, 1-cyclopentylmethyldecylamino, 1 -cyclohexylmethyldecylamino, un- 
25 decyiamino, 1-methylundecylamino, 1 ,1 -dimethylundecylamino, dodecylamino, 1 -methyldodecylamino. 1,1- 
dimethyldodecylamino, tetradecylamino, 1-methyltetradecylamino, 1,1-dimethyltetradecylamino. pen- 
tadecylamino, 1-methylpentadecylamino, 1,1-dimethylpentadecylamino, hexadecylamino, 1-methyl hex- 
adecylammo, 1,1-dimethylhexadecylamino, heptadecylamino. 1-methylheptadecylamino, 1 ,1 -dimethylhep- 
tadecylamino, octadecylamino. 1-methyloctadecylamino, 1,1-dimethyloctadecylamino, 3-cyclopentyl-2-pro- 
30 penylamino, 3-cyclohexyl-2-propenylamino, 1 ,1-dimethyl-3-butenylamino. 1-ethyl-3-butenylamino. 1- 
cyclopropyl-3-butenylamino, l-methyl-2-pentenylamino, l,l-dimethyl-2-pentenylamino, 1-ethyl-2-pen- 
tenylamino, l-cyclopropyl-2-pentenylamino, 2-hexenylamino, 1-methyl-2-hexenylamino, 1,1-dimethyl-2- 
hexenyl-amino, 1,1-dimethyl-2-hexenylamino, 3-hexenylamino, 1-methyl-3-hexenylamino, 1,1-dimethyl-3- 
hexenylamino, 2-heptenylamino, 1-methyl-2-heptenylamino, 2-octenylamino, l-methyl-2-octenylamino 3- 
35 nonenylamino, 1-methyl-3-nonenylamino. 1 .1 -dimethyl-3-nonenylamino, 1 -ethyl-3-nonenylamino. l-propyl-3- 
nonenylamino, 8-nonenylamino. t-methyl-8-nonenylamino, 1 ,1-dimethyl-8-nonenylamino. l-ethyl-8-non- 
enylamino. 9-decenylamino, 1 -methyl-9-decenylamino, 1,1-dimethyl-9-decenylamino. l-ethyl-9-de- 
cenylamino. 6-undecenylamino, 1-methyl-6-undecenylamino, 1.1-dimethyl-6-undecenylamino. 6- 
tridecenylamino, 1 -methyl-6-tridecenylamino, 1.1-dimethyl-6-tridecenylamino, 8-tridecenylamino, 1 -methyl-8- 
40 tridecenylamino, l.l-dimethyl-8-tridecenylamino, 10-tridecenylamino, 1 -methyl-1 0-tridecenylamino 1 1- 

dimethyl-i O-tridecenylamino, 10-pentadecenylamino, 1 -methyl-1 0-pentadecenylamino, 1. 1 -dimethyl-1 0-pen- 
tadecenylamino, 8-pentadecenylamino, 1-methyl-8-pentadecenylamino, 1,l-dimethyl-8-pentadecenylamino, 

1 2-heptadecenylamino, 1,1 -dimethyl-1 2-heptadecenylamino, 1 0-heptadecenylamino, l-methyl-10-hep- 
tadecenylamino, 1.1 -dimethyl-1 0-heptadecenylamino, 8-heptadecenylamino. l-methyl-8-heptadecenylamino. 
45 1 ,1-dimethyl-8-heptadecenylamino, 1-ethyl-8-heptadecenylamino, 8,1 1-heptadecadienylamino. 1 -methyl- 

8.1 1-heptadecadienylamino. 8,1 1 ,1 4-heptadecatrienylamino, 1-ethylcyclobutylamino, 1-propyl- 

cyclobutylamino, 1-butylcyclobutylamino. 1-pentylcyclobutylamino. 1-hexylcyclobutylamino. 1-pentyl- 
cyclobutylamino, 1 -octylcyclobutylamino, 1-nonylcyclobutylamino, 1 -decylcyclobutylamino. 1-undecyl- 
cyclobutylamino, 1-dodecylcyclobutylamino, 1-pentadecylcyclobutylamino. 1 -(9-octadecenyl)- 
50 cyclobutylamino, 1-methylcyclopentylamino, 1-ethylcyclopentylamino, 1-butylcyclopentylamino, 1-hexyl- 
cyclopen tylamino, loctylcyclopentylamino, 1-decylcyclopentyiamino. 1-dodecylcyclopentylamino. 1- 
tridecylcyclopentylamino, 1 -tetradecylcyclopentylamino, l-(9-octadecenyl)cyclopentylamino. cyclohex- 
ylamino, 1-methylcyclohexylamino. 1 -propylcyclohexylamino, 1-pentylcyclohexylamino. 1 -heptylcyclohex- 
ylamino, 1-nonylcyclohexylamino, 1-undecylcyclohexylamino. 1-hexadecylcyclohexylamino, and l-(9-oc- 
55 tadecenyl)cyclohexylamino groups; disubstituted amino groups such as (2-cyclopentylethyi)ethylamino, (2- 
cyclopentylbutyl)ethylamino, (2-cyclopentylethyl)octylamino. (2-cyclohexylethyl)propylamino. (2-cyclohex- 
ylethyl)pentylamino, (2-cyclohexylethyl)decylamino, (3-cyclopentylpropyl)hexylamino, (3-cyclohexylpropyl)- 
octylamino, (2-cyclopentyl-l-methylethyl)butylamino. (2-cyclopentyl-1,l-dimethylethyl)hexylamino (2- 
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cyclohexyl-i - methylethyl)decylamino, (3-cyclopentylpropyl)heptylamino, (3-cyclohexylpropyl)octylamino. (4- 
cyclohexyi-l.t-dimethylbutyOpentylamino, hexy 1(1 -methy (pentyl)ami no, (1 ,l-dimethylpentyl)hepty lamino, (1- 
ethylpenty l)decylamino. (1 -cyclohexyl-4-methy lpentyl)butylamino, (1 -cyclopentyl-4-methylpentyl)- 
pentylamino, (2-methylpentyl)decylamino, (1 ,2-dimethyIpentyl)heptylamino, (2-ethylpentyl)dodecylamirio, (2- 
s cyclohexyl-4-methylpentyl)butylamino. (2-cyclopentyl-4-methy!pentyl)propy lamino, (3-methylpentyl)- 
octylamino, (1,3-dimethylpentyl)hepty lamino, (3-ethylpentyl)nony lamino. (l-cyciohexyl-3-methylpenty!)- 
butylamino, (l-cyclopentyi-3-methylpentyl)propylamino. dihexylamino, butylhexylamino, hexyloctylamino, 
decylhexylamino, (1 -methy lhexyl)pentylamino, (1 ,1-dimethy lhexyl)decy lamino, (1-ethylhexyl) undecylamino. 
(1 ,1 -diethylh©xyi)octy lam ino, heptyl(1 -propy lhexyl)amino, (1 -butylhexyl)propylamino f (1 -cyclopentyl hexy I)- 
io butylamino, (2-methylhexyi)octylamino, decyl(1 ( 2-dimethyihexyl)amino. (2-ethylhexyl)tetradecyiamino. (1,2- 
diethylhexyl)octylamino, (2-propylhexyl)dodecylamino, (2-butylhexyl)octylamino, (6-cyclopentylhexyl)- 
butylamino. (6-cyclohexylhexyl)propylamino, diheptylamino, (l-ethylheptyl)tridecylamino, (1,1-dimethylhep- 
tyl)penty lamino, (l-cyclohexylheptyi)pentylamino, (l-cyclopentylheptyl)hexy lamino, (1-cyclohexylmethylhep- 
tyl)butylamino, (l-cyclopentylmethylheptyl)propylamino, octyl propy lamino, hexyloctylamino, (1,1- 
is dimethyloctyl)penty lamino, hexyl(1-methyloctyl)amino, (l-ethyloctyl)pentylamino, (1 ,1-diethyloctyl)- 
butylamino, octyl(1-propyloctyl)amino, (l-butyloctyl)hexylamino, (l-cyclopentyloctyl)pentylamino, (1- 
cyclohexyloctyl)butylamino, (1-cyclopentylmethyloctyl)propylamino f (l-cyclohexylmethyloctyi)propylamino, 
nonylpropylamino, (l-methylnonyl)heptylamino, (1 ,1-dimethylnonyl)hexylamino, (l-ethylnonyl)butylamino, 
(1 ,1 -diethylnonyl)propylamino, hexyldecylamino, (1 -methyldecyi)pentylamino, (i ,1 -dimethyldecyl)- 
20 hexylamino, (1 -ethy ldecyl)buty lamino, (1,1-diethyldecyl)pentylamino, (l-cyclopentyldecyl)butylamino, (1- 
cycloh©xyldecyl)propylamino, (1 -cyclopenty lmethyidecyl)ethylamlno, (1 -cyclohexy Imethyldecyl)- 

methylamino, butylundecylamino, (l-methylundecyl)propylamino, (1,1-dimethylundecyl)propylamino, butyi- 
dodecylamino, (l-methyldodecyl)propylamino, (1,1-dimethyidodecyl)propylamino, propyltetradecylamino. (1- 
methyltetradecyl)butylamino, (1 ,1-dimethyltetrad©cyl)propylamino, butylpentadecylamino, (1-methylpen- 
25 tadecyl)butyJamino, (l.l-dimethylpentadecyl)propylamlno, ethylhexadecylamino, ethyl(l-methylhexadecyi)- 
amino. (1 ,1-dimethylhexadecyl)methyamino, heptadecylamethylamino, (1-methylheptadecyl)m©thylamino. 
(1 ,1 -dimethylheptadecyl)methy lamino, methyloctadecylamino. ethyl(1-methyloctadecyl)amino, ethy 1(1,1 - 
dimethyloctadecyl)amino, (3-cyclopentyl-2-propenyl)hexylamino, (3-cyclohexyl-2-prop8nyl)heptylamino, (1 ,1- 
dimethy l-3-buteny l)octylamlno, (1 -ethy l-3-buteny l)nonylamino, (1 -cyclopropy l-3-butenyl)decy lamino, (1 - 

30 methyl-2-pentenyi)decylamino, (1 ,1-dim©thyl-2-pentenyl)nonylamino. (1-ethyl-2-pentenyl)decylamino, (1- 
cyclopropyl-2-pentenyl)h©ptylamino, (2-hexenyl)octylamino, (1 -methy l-2-hexenyl)pentylamino, (1 ,1 -dimethyl- 
2-hexeny!)decylamino. (3-h©xenyl)butyiamino, (1-methyl-3-hex©nyl)octenylamino. (1 .l-dimethyl-3-hexenyl)- 
octenylamino, di(2-heptenyi)amino, (1-methyl-2-heptenyl)heptylamino, pentyl(2-octenyl)amino, (1-methyl-2- 
octenyl)hexylamino, heptyl(3-nonenyl)amino, (1 -methyl-3-nonenyl)hexylamino, (1,1 -dimethyl-3-nonenyl)- 
35 hexylamino, (1-ethyl-3-nonenyl)pentylamino, butyl(1-propyl-3-nonenyl)amino, (8-nonenyl)penty lamino, (1- 
methyl-8-nonenyl)pentylamino, (1 .1 -dimethyl-8-nonenyl)butylamino, (1 -ethyl-8-nonenyl)pentylamino, (9-de- 
cenyi)propylamino, (1 -methyl-9-decenyl)pentylamino, (1 ,1-dimethyl-9-decenyl)buty lamino, (1-ethyl-9-de- 
cenyl)propylamino, pentyl(6-undecenyl)amino, (1 -methy l-6-undecenyi)butylamino, (1 ,1-dimethyl-6-un- 
decenyl)propylamino, pentyl(6-tridecenyl)amino, (1-methyl-6-tridecenyl)pentylamino, (1,1 -dimethyl-6- 
40 tridecenyl)ethylamino, butyl{8-tridecenyl)amino, butyl(1-methyl-8-tridecenyl)amino, (1,1-dimethyl-8- 
tridecenyl)©thylamino, ethyl(10-tridecenyl)amino, butyl(1 -methyl-1 0-tridecenyl)amino, (1 ,1 -dimethyl-1 0- 
tridecenyl)propylamino, butyl(1 0-pentadecenyl)amino f butyl(1 -methyl-1 0-pentadecenyl)amino, (1 ,1 -dimethyl- 
1 0-pentadecenyl)propylamino, (8-pentadecenyl)propylamino, (1 -methyl-8-pentadecenyl)propylamino, ethyl- 
(1 ,1-dimethyl-8-pentadecenyl)amino, butyl(1 2-heptadecenyl)amino, ethyl(1 -methyl-1 2-heptadecenyl)amino, 
45 1 ,1 -dimethyl-1 2-heptadecenyl)propylamino, ethy 1(1 0-heptadecenyl)amino, (1 -methy 1-1 0-heptadecenyl)- 

propyiamino, ethyl(1 ,1 -dimethyl-1 0-heptadecenyl)amino. (8-hepta decenyl)methylamino. methyi(1-methyl-8- 
heptadecenyl)amino, ethyl(1 ,1-dimethyl-8-heptadecenyi)amino. (l-ethyl-S-heptadecenyl)propylamino, (8.1 1- 
h©ptadecadi©nyl)methylamino, methyl(1 -methyl-8,1 1-heptadecadienyl)amino, methyl(8,1 1,14-hep- 
tadecatrienyi)amino, (1 -ethylcyclobutyl)pentylamino, heptyl(1 -propylcyclobutyl)amino, (1 -butylcyclobutyl)- 
50 hexylamino, butyl(1-pentylcyclobutyl)amino, (l-hexylcyclobutyl)heptylamino, propyl(l-pentylcyclobutyl)- 
amino. ethyl(1-octylcyclobutyl)amino. propyl(1-nonylcyclobutyl)amino, ethyl(l-decylcyclobutyi)amino. 
m©thyl(1-undecylcyclobutyl)amino, (l-dodecylcyclobutyl)methylamino, ethyl(1-pentadecylcyclobutyl)amino, 
methy 1(1 -(9-octadeceny l)cyclobuty l]amino, methyl(1 -methy!cyclopentyl)amino, ( 1 -ethylcyclopentyl)- 

propy lamino, propyl(1 -propylcyclopentyl)amino, (l-butylcyclopentyl)pentylamino, (1-hexylcyclopentyi)- 
55 methylamino, methyl(1-octyl-cyclopentyl)amino. (l-decylcyclopentyl)methylamino, (1-dodecylcyclopentyl)- 
methy lamino, methy 1(1 -tridecylcyclopentyl)amino. methy 1(1 -tetradecylcyclopentyl)amino, methy l[1-(9-oc- 
tadec©nyl)cyclopentyl]amino, cyclohexylocty lamino, heptyl(1 -methylcyclohexyl)amino, hexyi(1 -propyl- 

cyclohexyl)amino, hexyl(1 -pentylcyc!ohexyl)amino, (1 -heptylcyclohexyi)pentylamino. butyl(1 -monyl- 
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cyclohexyl)amino, ethyl(1-undecylcyclohexyl)amino, ethyl(i-hexadecylcyc!ohexyl)amino, methyi[ 1 -( 9 -oc- 
tadecenyl)cyclohexyl]amino, benzylhexylamino, b8nzylheptylamino, benzyioctylamino, benzyldecylamino, 
benzylnonylamino, benzylundecytamino, nonyl( 2 -ph 8 nylethyl)amino. nonyl( 4 -phenylbutyl)amino, 4 -neopen- 
tylbenzylnonylamino, 4 -isopropylbenzylnonylamino, and heptyl( 4 -neopentylbenzylamino) groups. 

Ra in formula (I) above may preferably represent the following groups: 

(1) a Cs-C2s-aJkyl group which is linear or has a branched chain at the 1-position thereof, particularly 
pentyl, 1-isopropylpentyl, 1-t-butylpentyl. hexyl, 1- isopropylhexyl, 1-t-butylhexyl, heptyl, 1 -isopropy Ihep- 
tyl, l-butylheptyl, octyl, 1-t-butyloctyl, nonyl, 1-isobutylnonyl, decyl, 1 -ethyldecyl, 1 ,1-diethyldecyl, 1-t- 
butyldecyl, undecyl, 1 -isopropy lundecyi, 1,1-diethylundecyi, dodecyl, 1 -t-butyldodecyl, 1 -isopropy I- 
dodecyl. 1,1-diethyldodecyl, tridecyl, 1,1-diethyltridecyl. 1-t-butyltridecyl. tetradecyl, 1-isobutyltetradecyl, 
pentadecyl, 1 -methy Ipentadecyl, 1,1-dimethylpentadecyl, 1-ethylpentadecyl, 1,1-diethylpentadecyl. 1 - 
isopropylpentadecyl, 1 -t-butylpentadecyl. hexadecyl, 1,1-dimethylhexadecyl, 1 -methylhexadecyl, 1-ethyl- 
hexadecyl, 1 -isopropy Ihexadecy I, 1-t-butylh8xadecyl, heptadecyl, 1-methylheptadecyl, 1,1 -dimethy Ihep- 
tadecyl, 1-ethylheptadecyl. 1 -isopropy Iheptadecy I, 1-t-butyiheptadecyJ, octadecyl, 1-methyloctadecyl, 

1 .1- dimethyloctadecyl, 1-ethyloctadecyl, or 1,1-diethyloctadecyl group. 

( 2 ) a Ci 2-Ci s -alkenyl group which is linear or has a branched chain at the 1 -position thereof, particularly 

1 . 1 - dimethyl- 9 -decenyl, 1 -ethyl- 9 -decenyl, 1 -methyl- 6 -undecenyl, l.f-dimethyi-6-undecenyl, 6-tridecenyl, 

1 -methy l-6-trideceny 1 , 1 ,1 -dimethyl-6-trideceny I, 8-tridecenyl, 1 -methyl-8-tridecenyl, 1 ,1 -dimethyl-8- 

tridecenyl, 10-tridecenyl, 1 -methyl-1 0-trideceny I, 1 ,1-dimethyi-IO-tridecenyl, 10-pentadecenyl, 1-methyl- 
1 0-pentadecenyl, 1,1-di methyl- 1 0pentadeceny I, 8-pentadecenyl, 1-methyl-8-pentadecenyl, 1 ,1-dimethyl- 
S-pentadecenyl, 12-heptadecenyl, 1 -methyl-1 2-heptadecenyl, 1,1 -dimethyl-1 2-heptadecenyl, 10-hep- 
tadecenyl, l-methyi-10-heptadecenyl, 1-methyl-10-heptadecenyl, 1 ,1 -dimethyl-1 0-heptadecenyl, 8-hep- 
tadecenyl, 1 -methy 1-8-hep tadeceny I, • 1 ,1 -methyl-8-heptadecenyl, 1-ethyl-8-heptadecenyl, 8,11-hep- 
tadecadienyl, 1 -methyl-8, 1 1 -heptadecadieny I, or 8 , 11 . 14 -heptadecadienyl group; 

( 3 ) a C8 -Ci 8 -alkyl-C^-Cc -cycloalkyl group, particularly 1 -octyl-cyclo butyl, 1-nonylcyciobutyl, 1 -decyl- 
cyclobutyl, 1-undecylcyclobutyl, 1-dodecylcyciobutyl, 1 -pentadecyl cyclobutyl, 1 -( 9 -octadecenyl)- 
cyclobutyl, 1-octylcyclopentyl, 1-decylcyclopentyl, 1 -dodecylcyclopentyl, 1-tridecylcyclopentyl, 1- 
tetradecylcyclopentyl, 1 -( 9 -octadecenyl)cyclopentyl, 1-nonylcyclohexyl, 1-undecylcyclohexyl, or l-( 9 -oc- 
tadecenyl)cyclohexyl group; 

( 4 ) a monosubstituted amino group substituted with a Ca-C2o-aikyl group or a Cs-C^o-alkenyl group, for 

example, 1-isopropylpentylamino, 1 -t-butylpentyiamino. 1 -isopropy Ihexylamino, 1-t-butylhexylamino, 1 - 
isopropylheptylamino, 1-t-butyloctylamino, 1 -isobutylnonylamino. decylamino, 1-ethyldecylamino, 1,1- 
diethyldecylamino, 1 -t-butyldecylamino, undecylamino, 1-isopropylundecylamino, 1 ,1-diethylun- 
decylamino, dodecylamino, 1-t-butyldodecylamino, 1-isopropyldodecylamino, 1,1-diethyldodecylamino, 
tridecylamino, 1.1-diethyltridecylamino, 1-t-butyltridecylamino, tetradecyl ami no, 1-isobutyl- 
tetradecyl ami no, pentadecylamino, 1-methylpentadecylamino, 1,1-di methy I pentadecylamino, 1-ethylpen- 
tadecylamino, 1,1-diethylpentadecyiamino, 1 -isopropy Ipentadecylami no, 1-t-butylpentadecylamino, hex- 
adecylamino, 1 ,1 -dimethy Ihexadecy lamino, 1 -methy Ihexadecy lamino, 1 -ethylhexadecylamino. 1 - 

isopropylhexadecylamino, 1-t-buty Ihexadecy lamino, heptadecylamino. 1 -methy iheptadecy lamino, 1 .1- 
dimethylheptadecylamino, 1-ethylheptadecylamino. 1-isopropylheptadecyiamino, 1-t-butyihep- 
tadecy lamino. octadecylamino. 1 -methy loctadecy lamino, 1 ,1 -dimethy loctadecy lamino. 1-ethyloc- 

tadecylamino. 1 ,1-diethyloctadecylamino, 1 ,1 -dimethy l- 9 -decenylamino, 1,1 -methy l-6-undecenylamino, 
1,1 -dimethy l-6-undeceny lamino, l-methyl-6-tridecenylamino, 1 ,1 -dimethy l-6-trideceny lamino, 8- 

tridecenylamino, 1 -methy 1-8- trideceny lamino, 1,1-dimethyitridecenyiamino, 10-tridecenylamino, 1-methyl- 
1 0-trideceny lamino, 1,1 -dimethy 1-1 0-trideceny lamino, 10-pentadecenylamino, 1 -methyl-1 0-pen- 

tadeceny lamino, 1 ,1 -dimethyl-1 0-pentadeceny lamino, 8-pentadecenylamino. 1 -methy l-8-pen- 

tadecenylamino, 1 ,1 -dimethyl-8-pentadecenyl amino. 1 2-heptadecenylamino, 1 -methyl-1 2-hep- 
tadecenylamino, 1 ,1 -dimethyl-1 2-heptadecenylamino, 1 0-heptadecenylamino. 1 -methyl-1 0-hep- 

tadeceny lamino. 1 ,1 -dimethyl-1 0-heptadecenylamino, 8-heptadecenylamino, 1-methyl-8- 

heptadecenylamino. 1 .1 -dimethyl-S-heptadecenylamino. 1 -ethyl-8-heptadecenylamino, 8,1 1 -hep- 

tadecadienylamino, 1 -methyl- 8 , 1 1 -heptadecadienylamino, 8,1 1 - 14 -heptadecatrienylamino, 1 -hexyl- 
cyclobutylamino, 1 -heptyicyclobutylamino, 1 -octy Icyclobutylamino, 1 -nony Icyciobutylamino, 1 -decyl- 
cyclobutylamino, 1 -undecylcyclobutylamino, 1 -dodecy Icyclobutylamino, 1 -pentadecy Icyclobutylamino, 1 - 
( 9 -octadecenyl)cyclobutylamino. 1 -pentylcyclopentyiamino, 1 -hexy Icyclopenty lamino, 1 -heptylcyclopen- 
tylamino, 1 -octy Icyclopenty lamino. 1 -decy Icyclopenty lamino, 1 -dodecy Icyclopenty lamino, 1 -tridecyl- 
cyciopenty lamino, 1 -tetradecylcyclopenty lamino, 1 -{ 9 -octadeceny l)cyclopentylamino, 1 -nonylcyclohex- 
ylamino, 1 -undecylcyclohexy lamino, 1 -hexad ecy I cyclo hexy lamino, or 1 -( 9 -octadeceny l)cyc!ohexy lamino; 
or 
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(5) a disubstituted amino group disubstituted with an alkyl group or an alkenyl group and having total 
carbon atoms in a range of from 8 to 20. for example, decylhexylamino, octylpropylamino, hexyloc- 
tylamino, (l-butyloctyl)hexyiamino, (l-ethyldecyl)butylamino, (1 f 1-diethy!decyl)pentylamino, butylun- 
decylamino. butyldodecylamino, propyltetradecylamino. butylpentadecylamino, (1 -methy Ipentadecyl)- 
butylamino, (1 ,1 -dimethylpentadecyl)propylamino, ethylhexadecylamino, ethyl(1 -methylhexadecyl)amino, 
(1,1-dimethylhexadecyl)methylamino, heptadecylmethylamino, (1 -methy lheptadecyl)methylamino, (1,1- 
dimethyiheptadecyl)methylamino. methyloctadecylamino, ethyl(1 -methy loctadecyl)amino, ethyl(1,1- 
dimethyloctadecyl)amino, (1 ,1-dimethyl-9-decenyl)butylamino, (1-ethyl-9-decenyi)propylamino, pentyl(6- 
undecenyl)amino, (1-methyl-6-undecenyl)butylamino. (1,1-dimethyl-6-undecenyl)propylarnino. pentyl(6- 
tridecenyl)amino, (1- methyi-6-tridecenyl)pentylamino, (1 .l-dimethyl-e-tridecenyOethylamino, butyi(8- 
trideceny l)amino, butyl(1 -methyi-8-trideceny l)amino. (1 ,1 -dimethyl-8-tridecenyl)ethyiarnino. ethy 1(1 0- 
tridecenyl)amino, butyi(1 -methyl-1 0-tridecenyl)amino. (1 .1 -dimethyl-1 0-tridecenyl)propylamino. butyi(l0- 
pentadecenyl)amino, butyl(1 -methyl- 1 0-pentadecenyl)amino. (1 ,1 -dimethyl- 1 0-pentadecenyl)propylamino, 
(8-pentadecenyl)propylamino, (1 -methyl-8-pentadecenyl)propylamino, ethyl(l , 1 -methyl-8-pentadecenyl)- 
propylamino. butyl(12-heptadecenyl)amino, ethyl(1 -methyl-1 2-heptadecenyl)amino, (1, 1 -dimethyl-1 2-hep- 
tadecenyl)propylamino, ethyl(10-hepotadecenyl)amino, (1 -methyl-1 0-heptadecenyl)propylamino, ethyl- 
(1 ,1 -dimethyl-1 0-heptadecenyl)amino, (8-heptadecenyl)methylamino, methyl(1 -methyl-8-heptadecenyl)- 
amino, ethyi(1 ,1-dimethyl-8-heptadecenyl)amino, (1-ethyl-8-heptadecenyl)propylamino, (8,11-hep- 
tadecadienyl)amino. or methy 1(8,1 1,1 4-heptadecatrienyl)amino group. The specific examples exemplified 
in (1) to (5) above for the groups represented by R 3 may be substituted with an aromatic group, for 
example, a phenyl group, a napthyl group, a furyl group, a thienyl group. The aromatic groups may 
further be substituted with a halogen atom, a lower alkyl group, a cyano group or the like. 

As for the "saturated or unsaturated, linear, branched or cyclic divalent aliphatic hydrocarbon group 
which may be substituted with an aromatic group ", there can be cited, for example, the following groups: 

25 (1) alkylene groups or cycloalky lalkylene groups, for example, C 2 -C 16 -alky lene groups and C5-C7- 

cycloalkyl-C 2 -Cio-alkyiene groups such as ethylene, trimethylene, tetramethylene. pentam ethylene, 
hexamethylene, heptamethylene, octamethylene, nonam ethylene, decamethylene, propylene, 
ethylethylene, isopropylethylene, propylethyiene, butylethylene, isobutylethylene, cyclopentylethylene. 
cyclohexyiethylene, cycloheptylethylene, 1,1-dimethylethylene, 1 -methy Itrimethyiene, 2-methyl- 
30 trimethylene, 1 -ethyltrimethylene, 1 -isopropy Itrimethyiene, 1 -isobutyltrimethylene, 1 -cyclopentyl- 

trimethylene. 1-cyclohexyltrimethyIene. 2-isopropyltrimethylene, 2-isobutyltrimethylene, 2-cyclohexyl- 
trimethylene, 1 -methyltetramethylene, 1 -isopropy Itetram ethylene, 1-isobutyltetramethylene, 1-cyclopet- 
nyltetramethylene, 1-cyclohexyltetramethylene, 2-methyltetramethylene. 2-isopropyltetramethylene, 2- 
isobutyltetramethylene, 2-cyclopentyltetramethyiene, 2-cyclohexyltetramethylene. 1-methylpen- 
35 tamethylene, 1-ethylpentamethylene, 1-isopropylpentamethylene, 1-isobutylpentamethyiene, 1-cyclopen- 

tylpentamethylene, 1-cyclohexylpentamethylene, 2-methylpentamethylene, 2-ethylpentamethylene, 2- 
isopropylpentamethylene, 2 isobutylpentamethylene, 2-cyciopentylpentamethylene, 2-cyclohexylpen- 
tamethylene, methylpentamethylene, 3-ethylpentamethylene, 3-isopropylpentamethylene. 3-isobutylpen- 
tamethylene, 3-cyclopentylpentamethylene, 3-cyclohexylpentamethylene, 1 -methy Ihexamethylene, 1- 
40 ethylhexamethylene. 1 -isopropy Ihexamethylene, 1-isobuty Ihexamethylene, 1-cycIopentylhexamethylene, 

1 -cyclohexyl hexamethylene, 2-methylhexamethylene. 2-ethy ihexamethylene, 2-isopropylhexamethylene, 

2- isobutylhexamethylene, 2-cyciopentylhexamethylene, 2-cyclohexylhexamethylene, 3-methylhex- 
amethylene, 3-ethylhexamethylene, 3-isopropyihexamethylene, 3-isobutylhexamethylene, 3-cyciopentyl- 
hexamethylene. 3-cyclohexy Ihexamethylene, 1-methylheptamethylene, 1-ethylheptamethylene, 1- 

45 isopropylheptamethylene, 1-isobutylheptamethylene, 1-cyclopentylheptamethylene, 1-cyclohexyihep- 

tamethylene, 2-methylheptamethylene, 2-ethylheptamethylene, 2-isopropylheptamethylene, 2-isobutyl- 
heptamethylene, 2-cyclopentylheptamethylene, 2-cyclohexylheptamethylene, 3-methylheptamethylene, 

3- ethylheptamethylene, 3-isopropylheptamethylene, 3-isobutylheptamethylene, 3-cyclo pentyl hep- 
tamethylene, 3-cyclohexylheptamethylene, 1-methylocta methylene. 1 -ethyloctamethylene, 1- 

so isopropyloctamethylene, 1-isobutyloctamethylene, 1-cyclopentyloctamethylene, 1 -cyclohexyloc- 

tamethylene, 2-methyioctamethylene, 2-ethy l octamethylene. 2-isopropylpctamethylene, 2-isobutyloc- 
tamethylene. 2-cyclopentyloctamethylene, 2-cyclohexyloctamethylene. 3-methyloctamethylene. 3- 
ethyloctamethylene. 3-isopropyloctamethylene, 3-isobutyloctamethylene. 3-cyclopentyloctamethylene, 3- 
cyclohexyloctamethylene, 1-methylnonamethylane. 1-ethylnonamethylene, 1 -isopropylnonamethylene, 1- 
55 isobutylnonamethylene, 1-cyclopentylnonamethylene, 1-cyclohexylnonamethylene, 2-methyl- 

nonamethylene. 2-ethylnonamethylene, 2-isopropylnonamethylene, 2-isobutylnonamethylene, 2-cyclopen- 
tylnonamethylene, 2-cyclohexylnonamethylene, 3-methylnonamethylene, 3-ethylnonamethylene, 3- 
isopropylnonamthylene, 3-isobutylnonamethy lene, 3-cyclopentylnonamethy lene, l -methyldecamethylene, 
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1- ethyldecamethyiene, 1 -isopropyldecamethylene, 1-isobutyldecamethylene. 1-cyclopentyl- 

decamethylene, l-cyclohexy!decamethylene, 2-methyldecamethylene, 2-ethyldecamethylene, 2- 
isopropyldecamethylene, 2-isobutyldecamethylene, 2-cyclopentyldecam ethylene, 2-cyclohexyl- 

decamethylene, 3-methyldecamethylene, 3-ethyldecamethylene, 3-isopropyldecamethylene, 3-isobutyh 

s decamethylen8, 3-cyclopentyidecamethylene, and 3-cyclohexyldecamethyl0ne groups; 

(2) cycloalkylene groups, for example, Cs-Cs-cycloaikylene groups such as 1 ,2-cyclopentylene, 1,3- 
cyclopentylene, 1,2-cyclohexylene, 1,3-cyclohexylene, 1 ,4-cyciohexylene. 1 ,2-cycloheptyl, 1 ,3-cyclohep- 
tyl, and 1 ,4-cycloheptyl groups; 

(3) alkenylene groups and aikenylene groups, for example, C 4 -Cio-alkenylene groups and C4-C10- 

10 aikynylene groups such as 2-butenylene, 1-methyl-2-butenylene, 1-ethyi2-butenylene, 1-propyl- 

butenylene, 1-butyibutenylene, 2-butenylene, 2-pentenylene, 2-pentynylene, 2-hexenylene, 3-hexenylene, 

2- hexynylene, 3-hexynylene, 2-heptenylene, 3-heptenylene, 2-heptynylene. 3-heptynylene, 2-octenylene, 
and 4-octenylene groups; and 

(4) cycloaikylalkylene groups, for example, C 4 -C 8 -cycloaikyfene-Ct-C 7 -alkylene groups such as 1,1- 

75 pentamethyleneethylene, 1, 1 - tetram ethyls neethylene, 1 ,1-hexamethyleneethylene, 1,1- 

tetramethylenetrimethylene, 1,1-pentamethylenetrimethylene, 1 ,2-trimethylenetrimethylene, 1,2- 
tetramethylenetrimethylene, 1 ,1 -trimethylenepentamethylene, 1,1-tetramethylenepentamethylene, 1,1- 
pentamethylenepentamethylene, 1 ,2-trimethylenepentamethylene, 1 ,2-tetramethylenepentamethylene, 

1 .2- pentamethylenepentamethylene, 1 ,3-trim ethylenepentamethylene, 1 ,1 -trimethylenehexamethy lene, 

20 1,1-tetramethylenehexamethylene, 1,1-pentamethylenehexamethylene, 1 ,2-trimethylenehexamethyiene, 

1 .2- tetramethyienehexam ethylene, 1,2-pentamethylenehexamethylene. 1 ,3-trimethylhexamethylene, 1,1- 
trimethyleneheptamethylene, 1 ,1-tetramethylenehpetamethylene, 1 ,1-pentamethyleneheptamethylene, 

1 .2- trimethyleneheptamethylene, 1 ,2-trlmethyleneheptamethylene, 1 ,2-tetramethyleneheptamethy!ene f 

1 .2- pentamethyleneheptamethyIene, 1 ,3-trimethyleneheptam ethylene, 1 ,1 -trimethy leneoctamethylene, 

25 1 ,1-tetramethyleneoctamethylene, 1 ,1 -pentamethyleneoctamethylene. 1 ,2-trimethyleneoctamethylene, 

1 .2- tetramethy leneoctamethylene, 1 ,2-pentamethy leneoctamethylene, 1 ,2-trimethyleneoctamethylene, 

1.1 - trimethylenenonamethy lene, 1 ,1 -tetramethylenenonamethylene, 1 ,1 -pentamethylenenonamethylene, 

1.2- trimethylenenonamethylene, 1 ,2-tetramethy I enen on am ethylene, 1,2-pentamethylenenonamethyiene, 

1 .3- trimethylenenonamethylene, 1,1-trimethylenedecamethylene, 1,1-tetramethylenedecamethylene, 1,1- 

30 pentamethylenedecamethylene, 1 ,2-trimethylenedecamethylene, 1,2-tetramethylenedecamethylene, 1,3- 

pentamethylenedecamethylene, and l ,3-trimethylenedecamethylene groups. 

The divalent aliphatic hydrocarbon groups described above may further be substituted with an aroma tic 
group, for example, an aryl group such as phenyl or naphthyl group; or a heteroaryl group such as furyl, 
thienyl, pyridyl or indolyl group. Examples of such substituted divalent hydrocarbon group include 
35 phenyiethylene, pyridylethylene, benzylethylene, naphthylmethylethylene, furylmethylethylene, thienyl- 
methylethylene, pyridylmethylethylene, and indolylmethylethylene groups. 

The "divalent aromatic hydrocarbon group” may be either monocyclic or polycyclic, and examples 
thereof include phenylene and naphthylene groups. Their aromatic rings may be substituted with 1 to 4 
lower alkyl groups. 

40 Further, the "divalent aromatic heterocyclic group" includes aromatic unsaturated heterocyclic groups 
which have at least one hetero atom selected from a nitrogen atom, an oxygen atom and a sulfur atom in 
the ring thereof. The heterocyclic group described above may form a condensed ring together with the 
above-described aromatic hydrocarbon ring. Examples of this type of divalent aromatic heterocyclic group 
includes pyridinediyl. pyrimidinediyl, pyrazinediyl, furanediyf, thiophenediyl, quinolinediyl, isoquinolinediyl, 
45 benzofuranediyl, benzothiophenediyl, benzoxazoiediyl, benzothiazolediyl and indolediyl. 

Therefore, in the case where Q in formula (l) above represents the above-described group (a), A may 
preferably represent. 

(1) a linear or branched C^-Cio-alkylene group, for example, ethylene, trimethylene, tetramethylene, 
pentamethylene, hexamethylene, heptam ethylene, octamethylene, nonamethyiene, decamethylene, pro- 

50 pylene, ethylethylene, isopropylethylene, propylethylene, butylethylene, isobutyiethylene, 1 -methyl- 
trimethylene, 1-ethyltrimethylene, 1-isopropy (trimethy lene, 1-isobuty.ltrimethylene, 1-methyl- 

tetramethylene, 1-isopropyitetramethylene or 1-isobutyltetramethylene group; 

(2) a Cs-C7-cycloaIkyl-C 2 -Cs-aikylene group, for example, cyclopentylethyl, cyclohexylethyl, 
cyclobutylethyl, 1-cyclopentyltrimethylene, 1-cyclohexyltrimethylene, 1 -cyclopentyltetramethylene or 1- 

55 cyclohexyltetramethylene group; 

(3) a Cs-Cz-cycloalkylene group, for example, 1 ,2-cyclopentylene, 1 ,2-cyclopentylene, 1 ,2-cyclohexylene. 

1.3- cyclohexylene, 1,4-cyclohexylene, 1 ,2-cycloheptylene or 1 ,3-cycloheptylene; 

(4) a C 4 -Cs-alkenylene group or a C 4 -C 8 -aikynylene group, for example, 2-butenylene, 1 -methyl-2- 
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butenylene, 1-ethyl-2-butenylene, 1-propylbutenylene, 1-butylbutenylene. 2-butynylene, 2-pentenyiene, 
2-pentynylene, 2-hexenylene. 3-hexenylene, 2-hexynylene, 3-hexynylene, 2-heptenylene, 3-heptenylene, 
2-heptynylene, 3-heptynylene, 2-octenylene or 4-octenylene; 

(5) a Cs-Cz-cycloalkylene-Ci-Cs-aikylene group, for example, 1,1-pentamethyleneethylene, 1,1- 

5 tetramethyleneethylen8, 1,1-hexamethyleneethylene. 1,1-dimethylethylene, 1,1- 

tetramethylenetrimethylene, 1 ,1-pentamethylenetrimethylene, 1 ,2-trimethylenetrimethylene or 1,2- 
tetramethylenetrimethylene; 

(6) a C 2 -Cs-aJkylene group substituted with an aryl group or a heteroaryl group, for example, 
phenylethylene. naphthylethylene, furylethylene. thienylethylene, pyridylethylene, benzylethylene. naph- 

70 thylmethylethylene, furylmethylethylene, thlenylmethylethylene, pyrldylmethylethylene or indolyl- 
methylethylene; or 

(7) o-phenylene, m-phenylene or p phenylene; and one of X 1 and Y 1 may preferably represent -NH-or 



and the other may preferably represent -O-, -S-, -NH-, 

CH. 

I 3 
-N- . 



Furthermore, in the case where Q in formula (I) above represents the group (b) described above,, the 4- 
to 7-membered, preferably 5- or 6-membered divalent nitrogen -containing heterocyclic group represented 
by formula 



30 




may include saturated nitrogen-containing heterocyclic groups, for example. 



40 




and X 2 represents one of the nitrogen-containing heterocyclic groups, it may be bonded through its nitrogen 
45 atom to the left hand side carbonyl group in formula (I), and on the other hand when Y 2 represents the 
above-described nitrogen-containing heterocyclic group, it may be bonded through its nitrogen atom to the 
right hand side carbonyl group in formula (I) above. When X? represents one of the above-described 
nitrogen-containing heterocyclic groups, it is preferred that Y 3 represent 

so 5 

R 

I 

-N- . 



Particularly, it is preferred that one of X 2 and Y 2 represent 
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and the other represent -0-, -S-, -NH- or 



O' 



TO 



CH- 
I 3 

-N- . 



Hence, representative examples of the compounds of formula (I) above provided by the present 

invention include the following compounds: 

15 



Group a 



20 



Compounds represented by the following formula (ta) 



25 



30 



R X 0 OR 2 

H-C CH-CONH- (CH_) -CO-X 1 -A-Y 1 -CO-R 3 

2 \ / 

C 

/ \ 

h 3 c ch 3 



wherein R\ R z , R 3 , A, X 1 , Y 1 and n are as defined above: 

N-[4-(Oleoyloxy)phenyl)-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propanamide; 

fvj.[4-(Oleoyloxy)phenyl]-3-[N-(2 1 4-dihydroxy-3,3-dimethyM-oxobutyl)amino]propan amide; 

3S 4-{Oleoylamino)phenyl-3-{N-(2,2 > 5 1 5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 

4- {Oleoylamino)phenyi-3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propanoamide; 

N-[4-(0leoylthio)phenyl]-3-[N-{2,2,5,5-tetramethyi-1 ,3-dioxane-4-carbonyl)amino]propanamide; 

N-[4-(OIeoylthio)phenyl]-3-[N-<2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propan amide; 

5- 4-(Oieoylamino)phenyl]-3-[N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanthioate; 

40 s-4-{0!eoylamino)phenyl]-3-[N-(2,4-dihydro-3,3-dimethyl-oxobutyl)amino]propanthioate; 

N-[2-(Oleoyiamino)phenyl]-3-{N-(2,2,5.5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propan amide; 
2-(Oieoylamino)phenyl}-3-{N-(2,2.5 I 5-tetramethyM,3-dioxane-4-carbonyl)amino]propionate; 

N-f2-(Oleoyloxy)phenyl}-3-{N-(2,2.5,5-tetramethyM,3-dioxane-4-carbonyl)amino]propanamide; 
N-l2-(Unoleoylamino)phenylh3-[N-<2,2,5,5-tetramethyl-1.3-dioxane-4-carbonyl)amino]propanamide; 
45 N-l2-(Unolenoylamino)phenyl)-3-[N-(2.2,5.5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propan amide; 
N-[2-(Stearoylamino)phenyl}-3-[N-{2.2,5.5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propanamide; 
N-[2-(Lauroylamino)phenyl>3-(N-(2.2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propan amide; 
N-[2-(Octanoylamino)phenyl>3-[N-(2£,5,5-tettamethyl-1,3-dioxane-4-carbonyl)amino]propanamide; 
N-{3-(Linoleoylamino)phenyl]-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propan amide; 

N-[4-(Lauroylamino)phenyl]-3-[N-(2,2,5,5- tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide; 

4-{LjnoleoyIamino)phenyl]-3-[N-(2.2,5.5-tetram ethyl-1 .3-dioxane-4-carbonyl)amino]propionate; 
N-{2-(Oleoylamino)phenyl]-3-(N-(2,4-diacetoxy-3,3-dimethyM-oxobutyl)amino]propanamide; 
N-[2-(Oleoylamino)phenylh3-{N-(2.4-dihydroxy-3,3-dimethyl-l-oxobutyl)amino]propanamide; 
N-[3-(Oleoylamino)phenyl>3-[N-(2.4-diacetoxy-3,3-dimethyl-l-oxobutyl)amino]propanamide; 

S5 N-{3-(Oleoylamino)phenyl]-3-[N-(2.4-dihydroxy-3,3-dimethyl-l-oxobutyl)amino]propanamide: 
N-{4-{Oleoylamino)phenyl>3-{N-(2,4-diacetoxy-3,3-dimethyl-1-oxobutyl)amino]propanamide; 
N-[4-(Oleoylamino)phenyl>-3-(N-(2.4-dihydroxy-3.3-dimethyM-oxobutyl)amino]propanamide; 
4-(Oleoylamino)phenyl]-3-[N-<2.4-diacetoxy-3,3-dimethyl-1-oxobutyl)amino)propionate; 
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N-[4-(Oleoyloxy)phenyl]-3-[N-(2,4-diacetoxy-3 t 3-dirnethyl-l-oxobutyl)amino]propanamid0; 

S-4^0leoyIamino)phenyl]-3-[N-<2,4-diacetoxy-3,3-dimetfiyM-oxobutyl)amino]propionate; 

N-[4-(OIeoylthio)phenyl]-3-[N-(2,4-diacetoxy-3,3-dimethyl-1-oxobutyl)arnino]propanamide; 

4-(Ol0oylamino)phenyl]-3-[N-(2.4-dib0n2yloxy-3,3-dimethyM-oxobutyl)amino]propionat0; 

5 N-(2-Oleoylaminoethyl)-3-[N-(2,4-diacetoxy-3 t 3-dimethyl-1-oxobutyl)amino]propanamide; 

N-(3-N-Oleoylaminopropyl)-3-[N-(2 f 2,5.5-t9tram0thyM,3-dioxan0-4-carbonyi)amino]propanannid0; 

N-(2-N-Oi0oylamino©thyl)-3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propanamid0; 

2-{N-Ol0oylamino)0thyl-3-[N-(2.2,5,5-tetramethyl-1,3*dioxan0-4-carbonyl)amino]propionat0; 

2- (N-Oleoylamino)athyl-3-[N-(2.4-dihydroxy-3 1 3-dim©thyl-1-oxobutyl)amino]propionat©; 

w 3-(N-Oleoylamino)propyi-3-{N-<2,2.5,5-tetra methyi-1 ,3-dioxane-4-carbonyl)amino]propionate; 

3- <N-Oleoylamino)propyl-3-[N-(2.4-dihydroxy-3,3-dimethyl-1-oxobutyi)arnino]propionate; 

3- (N-Ol0oylamino)propyl-3-[N-<2 t 4-diacetoxy-3,3-dimethyl-1 -oxobutyl)amino]propionate; 

4- (N-OI©oylamino)butyl-3-{N-(2 f 2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionat©; 

4- (N-Oleoylamino)butyi-3-(N-(2,4-dihydroxy-3,3-dimethyM-oxobutyl)amino]propionate: 

is S-2-(N-Oi©oylamino)0thy(-3-[N-(2,2,5,5-t©tram©thyl- 1 ,3-dioxan0-4-carbony l)amino]propanthioato; 

5- 2-{N-Oleoylamino)ethyl-3-[N-(2,4-dihydroxy-3 t 3-dimetbyl-1-oxobutyl)amino]propionate: 
N-(3<)leoylaminopropyl)-3-{N-(2,2,5,5-tetramethyi-l,3-dioxane-4-carbonyl)amino]propanarnide; 
N-^-OleoylaminopropyO-S-fN-^.^ihydroxy-S.S-dimethyM-oxobutyOaminolpropanamido; 
N-(3-OI©oylaminopropyl)-3-[N-{2 f 4-diacetoxy-3,3-dim0thyl-1-oxobuty!)amino]propan amide; 

20 N-{4~01eoylaminobutyl)-3-[N-(2,2,5,5-tetramethyM ,3-dioxan0-4-carbonyl)amino]propanarnide; 
N-(4-01eoylaminobutyl)-3-[N-(2,4-dihydroxy-3,3-dimethyI-1-oxobutyl)amino]propanamide; 
N-(4-Oieoylaminobutyi)-3-[N-<2 ? 4-diacetoxy-3,3-dimethy!-1 -oxobutyt)amino]propanamid©; 
N-(6-OIeoylaminohexyl)-3-[N-(2 I 2 1 5 t 5-tetramethyl-1 l 3-dioxane-4-carbonyl)amino]propanamide; 
N-<5-Oleoylaminopentyl)-3-[N-(2.2,5,5-tetramethyM.3-dioxane-4-carbonyl)amino]propanarnide; 

25 N-(8-Oleoylaminooctyl)-3-tN-(2,2,5 t 5-tetramethyM l 3-dioxane-4-carbonyl)amino]propanamjde: 
N-{2-Oleoylaminoethyl)-3-(N-(2,2,5,5-tetramethyM,3-djoxan0-4-carbonyl)amino]propanamide; 

5- (N-Oleoylarnino)pentyl-3-[N-(2,2.5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propionat©; 

6- (N-Oleoylamino)hexyl-3-[N-(2.2 t 5,5-tetramethyM,3-dioxane-4-carbonyl)amino]propionate; 

2- (N-Methyl-N<>leoyiamino)ethyl-3-[N-2,2,5.5-tetramethyl-1,3-dioxane-4-carbonyl)arnino]propionate; 

30 3-(N-OIeoylamino)propyl-3-[N-(2 ( 4-dibenzoy!oxy-3.3-dimethyM-oxobutyl)arnino]propionate; 

3- (N-Oleoylamino)propyl-3-[N*(2-hydroxy-3,3-dimethyl-4-{trim0thyIac©tyi)oxy-1-oxobutyl)amino]propionate; 
3-<N-Oleoylamino)propyl-3-[N-(2-phenyl-5,5-dimethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 
3-(N-Hexadecanoylamino)propyl-3-[N-(2 I 2,5,5-tefcramethyl-1,3-dioxane-4-carbonyl)amino]propionat0; 
3-(N-Linoleoylarnino)propyi-3-[N-(2.2,5 t 5-tetrarnethyM .3-dioxane-4-carbony0amino]propionate; 

35 3-(N-Octadecanoylamino)propyl-3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)amino]propionate; 
3-(N-Tetradecanoylamino)propyl-3-[N-(2 l 2,5 1 5-tetramethyl‘1 ,3-dioxan©-4-carbonyl)amino]propionat0; 
3-{N-Dodecanoylamino)propyl-3-(N-(2,2,5,5-tetramethyl-1 .3-dioxane-4-carbonyl)amino]propionate; 
3-(N-Decanoylamino)propyl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 
3-(N-Octanoylamino)propyl-3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)amino]propionat0; 

40 3-(N-Hexanoylamino)propyl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 

3-(N-(2-lsopropylhexanoyl)amino]propyl-3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)arnino]propionate; 
3-[N-(2-t-Butyihexanoyl)amino]propyl-3-[N*(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionat0; 
3-[N-(2-t-Butylheptanoyl)arnmo]propyl-3-{N-(2.2,5,5-tetramethyM,3-dioxane-4 carbonyl)amino]propionate; 
3-[N-(2-t-Butylnonanoyi)amino]propyl-3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)annino]propionate; 

45 3^N-(2,2-Diethylundecanoyl)amino]propyi-3-[N-(2 l 2,5.5-tetramethyM,3-dioxane-4-carbonyi)amino]- 
propionate; 

3-[N-(2-lsopropyldodecanoyl)amino]propyl-3-[N-(2 l 2,5.5-tetramethyM I 3-dioxane-4-carbonyl)annino]- 

propionate; 

3-[N-(2-t-Butyitetradecanoyl)amino]propyl-3-[N-(2 l 2,5,5-tetramethyl-1 .3-dioxane-4-carbonyi)amino]propionate; 
so 3-{N-(2-t-Butylhexadecanoyl)arnino]propyl-3-(N-(2,2,5,5-tetramethyM ,3-dioxane-4-carbony!)amino]- 
propionate; 

3-[N-{2*isopropylheptadecanoyl)amino]propyl-3-[N-{2,2,5,5-tetramethyl-t ,3-dioxane-4-carbonyl)amino]- 
propionate; 

3-[N-(2-Ethyloctadecanoyl)amino]propyl-3-[N-(2.2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propionat0; 
55 3-[N-(2,2-Dimethyl-10-undecenoyi)amino]propyl-3-[N-(2.2.5,5-tetram©thyl-1,3-dioxane-4-carbonyl)amino]- 
propionate; 

3-[N-(2.2-Dimethyl-7*dodecenoyl)amino]propyi-3-[N-(2.2,5 t 5-tetramethyl-1,3-dioxane“4-carbonyl)amino]- 

propionate; 
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3-[N-(2.2-Dimethyl-7-tetradecenoyl)ajnino]propyl-3-[N-(2.2.5.5-tetram0thyl-l.3-clioxan9-4-carbonyl)aminoh 

3-^N-(2,2-Oimethyh9-tetradecenoyt)aniino)prapyl-3-[N-(2^,5.5-tetramethyl-1.3-<lioxane-4-cart>onyl)amino]- 

5 ^N-(2,2-Dimethyl-1 1 -tetradecenoyl)amino]propyl-3-[N-<2 t 2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)arnino]- 

3™N!^2^)im6thyl-1 1 -pentadecenoyl)arnino]propyl-3-[N-(2,2,5.5-tetraniethyl-l ,3-dloxane-4-carbonyl)arnino]- .. 

3-[N-(2,2-Dimettiyl-9-pentadecenoyl)amino]prapyl-3-{N-(2^,5,5-t9tram6thyl-l,3-dioxane-4-carbonyl)aminQ]- 

” 3-{N-<2.2-Dimethyl-9-hexadec8no y l)arnmo]propyl-3-{N-(2,2,5,5-tetrarneth y l-1,3-dioxane-4-carbonyl)arnino}- 

3-tN-<2,2-Dimethyl-9-h9ptadecenoyl)amino]propyl-3-{N-(2,2,5,5-tQtramQthyl-1 ,3-dioxane-4-carbonyl)arnino]- 
,s ^N-{2,2-Dirnethyl-9-octadec8noyl)2irnino]propyl-3-[N-(2.2,5.5-tetraiTiethyl-1 ,3-dioxane-4-carbonyl)amino}- 
3[[N!^2-Me'thyl-9-octadecenoyl)arTiino]propyl-3-[N-(2,2,5,5-tetrarnethyl-1 ,3-dioxane-4-carbonyl)amino]- 

N r ^2-^Oteoylaniino)cycloh0xane-1-yll-3-[N-{(2R>-2.4-diacetoxy-3, 3-dimethy 1-1 -oxobutyl>amino]propan amide; 

20 N-[(1 S,2S)-2-(Oleoylamino)cyclohexane-1 -y l]-3-tN-((2R)-2,4-diacetoxy-3,3-dimethy 1-1 -oxobuty Oam.no]- 

N-[(1^,2R)-2-(Oleoylamino)cyclohexane-1-yl]-3-[N-{(2R)-2,4-diacetoxy-3,3-d , methyl-1-oxobutyl}amino]- 

NTl^S)S<Oleoylamino)cyclohexane-1-yl>-3-tN-{(2R)-2,4-dihydroxy-3,3-dimethyl-1-oxobutyl>aminoh 

N^2^CM^yla'mino)cyclohexane-1-yl>3-[N-(2,4-diacetoxy-3,3-dimethyl-1-oxobutyl)amino^ropanarnide; 

N-[(1 S,2S)-2-(Ol9oylamino)cyclohexane-l -yl]-3-[N-(2.2,5.5-tetramethyl-1 .3-d.oxane-4-cafbony l)ammo] pro- 
N a [(TR!2R>-2-(Ol9oylarnino)cyclohexane-1 -yl]-3-{N-(2,2,5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino] pro- 
N°[(i a s 9 2S)-2-(01eoylamino)cyclohexane-1 -yl>-3-{N-(2.2.5,5-tetramethyi-l ,3-dioxane-4-carbonyl)amino] pro- 

N- 0 [(i a R 8 2R)-2-(Stearoylarnino)cyclohexane-1-yl>3-[N-(2^.5,5-tetramethyl-l .3-dioxane-4-carbonyl)amino] pro- 
as NK(i a s 6 2S)-2-(Unoleoylamino)cyclohexane-1 -yl]-3-[N-(2.2.5,5-tetramethyl-l , 3-dioxane-4-carbony0am.no] pro- 

2-°i'Sctylcyclobutanoylamino)cycl 0 hexane-1-yi-3-[N-(2,2,5,5-tetramethyl-1,3-di 0 xane-4-carbonyl)amino]- 

2-7l P No^cyclobutanoylan 1 ino)cyclohexane-1-yl-3-[N-(2,2,5.5-tetramethyl-1.3-dioxane-4-carbonyl)arT>in 0 ]- 

27oi7oylamino)cyclopentan-l-yl-3-[N-(2,2,5,5-tetrarnethyl-l3-dioxane-4-carbonyl)arTiino]propionate; 

2- <Oleoylamino)cycloheptan-1-yl-3-[N-(2£,5.5-tetramethyl-1,3-dioxane-4-cart»ny0amino]pro|Monate, 

3- (OleoJlamino)cyclohexane-1-yi-3-[N-{2.2.5,5-tetramethyl-1.3-di 0 xane^ar^nyarr 1 ,noproponae : 

4- (Oleoylamino)cyclohexane-1-yl-3-[N-{2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbony0arnmo]prop.onate, 

45 2-(1 -Decylcyclobutanoylamino)cyclohexane-1 -yl-3-[N-(2,2,5,5-tetramethyl-l ,3-dioxane-4-carbonyl)amino]- 

2-(1-Undecylcyclobutanoylamino)cycloh8xane-1-yl-3-{N-(2,2,5.5-tetramethyl-l.3-dioxane-4-carbonyl)am[no> 

2-(£pentadecylcyclobutanoylamino)cyclohexane-1-yl-3-[N-(2,2,5.5-tetramethyl-1 ,3-dioxane-4-carbonyl) 

50 27l-(9-OctadK«nyl)cyclobutanoyi a rT\ino)cycl 0 hex a ne-l-yl-3-{N-(2.2.5.5-tetrarnethyl-l ,3-dioxane-4-carbonyl>- 

^1-De«7lc7ctobutanoylamino)cyclohexane-1-yl-3-[N-(2,2,5.5-tetramethyl-1,3-di 0 xane-4-carbonyl)arninoh 

ss 27 P -De^cyclohexanoylamino)cyclohexane -1 -yl-3-[N-(2.2.5,5-tetramethyl-l .3-dioxane-4^arbonyl)amin]- 

27l P -No7y 9 cyclohexanoylarnino)cyclohexane-1-yl-3-[N-<2,2.5.5-tetrarnethyl-1.3-dioxane-4^arb 0 nyl)amirioh 

propionate; 
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2-(1-(9-Octadecenyl)cyclohexanoyiamino)cycIohexane-1-yl-3-[N-(2,2,5 i 5-tetramethyM ,3-dioxane-4-carbonyl>- 
amino]propionate; 

2-(1 -Isopropylpenty lcarbamoylamino)cyclohexane-1 -yl-S-tN-^^.S.S-tetramethyM ,3-dioxane-4-carbonyl)- 
aminojpropionate; 

5 2-(1 -lsopropylhexylcarbamoylamino)cyc!ohexane-1 -yl-3-[N-(2,2,5,5-tetramethyl-1 t 3-dioxane-4-carbony I)- 

aminojpropionate: 

2-(1 -t-Butyldodecylcarbamoy(amino)cyciohexane-1 -yl-3-[N-(2,2,5,5-tetramethyM ,3-dioxane-4-carbonyl)- 
aminolpropionato; 

2-(1 ,1 -Dimethylhexadecylcarbamoylamino)cyclohexane-1 -yl-3-[N-2,2,5,5-tetramethyl-1 ,3-dioxan©-4- 
io carbonyl)amino]propionate; 

2-(Octadecylcarbamoylamino)cyclohexane-1-yl-3-{N-<2,2 t 5,5-tetran , iethyl-1 ( 3-dioxan0-4-carbonyl)amino]- 
propionate; 

2-(1 .I-Dimethyloctadecyicarbamoylaminojcyclohexane-I -yl-3-[N-2,2,5,5-tetram ethyl-1 ,3-dioxane-4-carbonyl)- 
aminojpropionate; 

T 5 2-(1 , 1 -Dimethyl-9-dec0nylcarbamoy Iamino)cycloh 0 xane -1 -y l-3-[N-2.2,5,5-tetramethyM ,3-dioxane-4- 
carbonyl)amino]propionate; 

2-(1 ,1 -Dimethyl-6-undecenylcarbamoyiamfno)cycfohexane-1 -yl-3-[N-2,2,5,5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionate; 

2-<1,1-Dimethyl-8-tridecenyicarbamoylamino)cyclohexane-1-yl-3-[N-2,2,5,5-tetramethyl-1,3-dioxane-4- 
20 carbonyi)amino]propionate; 

2-{1 , 1 -Methyl-1 0-pentadecenyfcarbamoyiamino)cyclohexane-1 -y l-3-[N-2,2 t 5,5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionate; 

2-(1 ,1 -Dimethyl-1 0-heptadecenylcarbamoylamino)cyclohexane-1 -yl-3-[N-2,2 t 5,5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionate; 

25 2-(1,1-Methyl-8-heptadecenylcarbamoylamino)cyclohexane-1-yl-3-[N-2 > 2.5,5-tetramethyl-1,3-dioxane-4- 
carbonyl)amino]propionate; 

2-(Octadecenylcarbamoylarnino)cyclohexane-1-yl-3-[N-<2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 

propionate; 

2-(8,1 1-Octadecadienylcarbamoylamino)cyclohexane-1-yi-3-[N-<2,2 t 5,5-tetramethyl-1.3-dioxane-4-carbonyl)- 
30 aminojpropionate; 

2-{1 -Methyl-8,1 1 ,1 4-octadecatrienylcarbamoyIamino)cyclohexane-1 -yl-3-[N-<2,2,5.5-tetramethyl-l ,3-dioxane- 
4-carbonyl)amino]propionate; 

2-(1 -Hexylcyclobuty lcarbamoylamino)cyclohexane-1 -y l-3-[N-(2.2,5,5-tetramethyl-l ,3-dioxane-4-carbony I)- 
aminojpropionate; 

35 2-(l-Octy!cyctobutylcarbamoylarnino)cyciohexane-l -yl-3-[N-(2,2 t 5,5-tetrainethyl-1 ,3-dioxane-4-carbonyl)- 
aminojpropionate; 

2-(1-Octylcyclopentylcarbamoylammo)cyclohexane-1-yl-3-[N-(2 1 2 f 5 f 5-tetramethyl-1,3-dioxane-4-carbonyl)- 

amino]propionate; 

2-(l -Octy Icyclohexy !carbamoylamino)cyclohexane-1 -yl-3-[N-(2,2,5,5-tetrarnethyM ,3-dioxane-4-carbony I)- 
40 aminojpropionate; 

2-(1-Octylcyclopentylcarbamoylamino)cyclohexane-1-yl-3-[N-(2,2,5,5-tetramethyl-1.3-dioxane-4-carbonyl)- 

amino]propionate; 

2-(1-Decylcyclopentylcarbamoylamino)cyclohexane-1-yl-3-[N-(2 > 2,5.5-tetramethyl-1.3-dioxane-4-carbonyl)- 

aminojpropionate; 

45 2-(H©xylcyclohexylcarbamoylamino)cyclohexane-1-yl-3-tN-(2 > 2.5,5-tetramethyl-1,3-dioxane-4-carbonyl>- 
aminojpropionate; 

2-[1-(6-Hexadecenyl)cyclohexylcarbamoylamino)cycIohexane-1-yl-3-[N-(2.2,5 t 5-tetramethyl-1,3-dioxane-4- 

carbonyl)amino]propionate; 

2-[1-(6-Hexadecenyl)cyclobutylcarbamoylamino)cycloh0xane-1-yl-3-[N-(2,2 f 5,5-tetramethyl-1,3-dioxane-4- 
so carbonyi)amino]propionat 0 ; 

2-[1-(6-Hexadecenyl)cyclopentylcarbamoylamino)cyc!ohexane-1-yl-3-[N-(2,2,5.5-tetramethyl-1 ,3-dioxane-4- 
carbonyi)amino]propionate; 

2-[1-Decylhexylcarbamoyiamino)cycloh0xan0-1-yl-3-{N-(2,2,5,5-tetramethyl-1.3-dioxan0-4-carbonyi)amino]- 

propionate; 

55 2-<Hexylpctylcarbamoylamino)cyclohexane-1-yl-3-{N-(2,2 t 5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
propionate; 

2-(8utyldodecylcarbamoyiamino)cyc!ohexane-1-yi-3-{N-(2.2 t 5,5-tetramethyM.3-dioxane-4-carbonyl)amino]- 

propionate; 
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2-(Methyloctadecylcarbamoylamino)cyclohexane-1-yl-3-{N-(2,2.5.5-tetramethyl-l,3-dioxane-4-carbonyl)- 

amino]propionate: 

2-{Butyl(1 t t-dimethyl-6-undecenylcarbamoylamino)cydohexane-1 -y l-3-{N-<2,2,5,5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionate; 

5 2-{Butyl(1 .1 -dimetbyl-8-tridecenylcarbamoylamino)cyctohexane-l -yl-3-{N-(2 f 2,5,5-tetrametbyM ,3-dioxane-4- 
carbonyi)amino]propionate; 

2-[Butyl(1-methyl-10-pentadecenylcarbamoylamino)cyclohexane-1-yl-3-{N-(2,2.5,5-tetramethyM,3-dioxane- 

4-carbonyl)amino]propionate; 

2-[(8-Pentadecenyf)propytcarbamoylamino)]cyc!ohexan©-1-yl-3-{N-(2 t 2,5 t 5-tetramethyM t 3-dioxane-4- 
io carbonyl)amino]propionate; 

2-[Butyi(1,1-dimethyl-8-heptadecenylcarbamoy!amino)cycIohexane-1-yl-3-[N“(2,2,5,5-tetramethyl-1 l 3- 

dioxane-4-carbonyl)amino]propionate; 

2-{Ethyi(l ,1 -dimetby!-8-heptadecenylcarbamoy lamino)cyclohexan8-1 -yl-3-[N-(2,2 t 5.5-tetramethyl-l ,3- 
dioxane-4-carbonyi)amino]propionate; 

is 2-M©thyl-2-<N-oeloylamino)ethyl-3-(rsH2,2 1 5 t 5-tetrametbyl-1 > 3-dioxan0*4-carbonyl)amino]propionat©; 
2-Ethyl-2-(N-oeloylanrjino)ethyl-3-[N-(2,2 l 5,5-tetram0thyl-1 f 3-dioxane-4-carbony()amino]propionate; 
2-lsopropyh2-(N-oeloylamino)ethyh3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 
2-lsobirtyl-2-(N-oeloyiamino)ethyl-3^N-(2,2,5,5-teframethyl-l ,3-dioxane-4-carbonyl)amino]propionate; 
2 1 2-Pentamethylene-2-{N-oeloylamino)ethyl-3-{N-(2,2 f 5,5-tetrameihyl-1 ,3-dloxane-4-carbonyl)amino]- 
20 propionate; 

2-Penyl 2-(N-oeloylamino)ethyl-3-[N-(2,2 I 5 I 5-tetramethyM ,3-dioxane-4-carbonyl)amino]propionate; 
2-Benzyl-2-(N-oeloylamino)ethyl-3-[N-(2,2,5,5-tetramethyi-1,3-dioxane-4-carbonyl)amino]propionate; 
2-Naphthyl-2-(N-oeloylamino)ethyl-3-[N-(2 f 2,5,5-'tetramethyl-1 > 3-dioxane-4-carbonyi)amino]propionate; 
2-(2-Furyl)*2-(N-oeioylamino)ethy!-3-[N“(2 t 2 t 5 ( 5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 

25 2-Cyclopentyl-2-(N-oeloylamino)ethyl-3-[N-(2 t 2 t 5,5-tetrametfiyl-1 t 3-dioxane-4-carbonyl)amino]propionate; 
2-(3-lndolyl)-2-(N-oeloylamino)ethyl-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 
4-(N-Oleoylamino)“2-butenyl-3-[N-(2 t 2,5 f 5-tetrannethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 
4-(N-OleoyIamino)-2-butynyI-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino3propionate; 

2-[N-{1 -Undecylcyclobutanecarbony l)amino]cyciopentan-1 -y t-3-[N-(2,2,5.5-tetramethyi-1 ,3-dioxane-4- 
30 carbonyl)amino]propionate; 

2-[N-{1-Pentadecylcyclobutanecarbonyl)amino]cyclopentan-1 -yl-3-[N-(2,2,5,5-tetramethyi-1,3-dioxane-4- 
carbonyl)amino]propionate; 

2-[N-[1-(9'Octadecenyi)cyclobutanecarbonyl)amino]cyciopentan-1-yl-3-fN-(2,2,5 1 5-tetramethyl-1,3-dioxane-4- 

carbonyi)amino]propionate; 

35 2-{N-(1 -Decyicyc!opentanecarbonyi)amino]cyclopentan 1 -yl-3-[N-<2,2,5,5-tetramethy 1-1 ,3-dioxane-4-car- 

bonyl)amino]propionate; 

2-[N-(1 -Tridecylcyclopentanecarbonyl)amino]cyc!opentan-1 «y l-3-[N-(2,2.5 t 5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionate; 

2-[N-{1-Decylcyclohexanecarbonyl)amino]cyclopentan-1-yl-3-[N-(2,2.5,5-tetramethyl-t,3-dloxane-4-carbonyl>- 
40 amino]propionate; 

2-[N^1-Nonylcyclohexanecarbonyi)amino]cyciopentan-1-yl«3-(N-(2 f 2,5,5-tetramethyM,3-dioxane-4-carbonyl)- 
am ino ]prop i o nate ; 

2-[N-[1-(9-Octadecenyl)cyclohexanecarbonyl)amino]cyclopentan-1 -yl-3-[N-{2,2 f 5,5-tetramethy!-1 l 3-dioxane- 
4-carbonyl)amino]propionate; 

45 2-[N-[1 -(lsopropylpentylcarbamoyl)amino]cyc!oheptan-1 -yl-3-[N-(2,2,5 ( 5-tetramethyM ,3-dioxane-4-carbonyl)- 

amino]propionate; 

2-(1-lsopropylhexyIcarbamoyiamino)cycioheptan-1-yl-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyi>- 
amino]propionate; 

2-(1-t-Butyidodecylcarbamoylamino)cyc!oheptan-1-yl-3-[N-{2,2,5,5-tetramethyi-1 > 3-dioxane-4-carbonyl)- 
so aminojpropionate; 

2-(1,1-DimethyIhexanedecylcarbamoy!amino)cycloheptan-1-yl-3-{N-(2 f 2 t 5,5-tetramethyl-1 ,3-dioxane-4~ 
carbonyl)amino]propionate; 

2-(Octadecylcarbamoylamino)cyclopentan-1-yl-3-{N-(2,2,5,5-tetramethyl-1 ,3-dioxane*4-carbonyl)amino]- 
propionate; 

55 2-{1 t 1-Dimethyioctadecylcarbamoyiamino)cyc!oheptan-1-yl-3-[N-(2,2,5.5-tetramethyM,3-dioxane-4- 
carbonyl)amino]propionate; 

2-<1,1-Dimethyl-9-decy!carbamoylamino)cyctoheptan-1-yl-3-{N-(2,2,5.5-tetramethyl-l ,3-dioxane-4-carbonyl)- 
amino]propionate; 
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2-(1 ,1 -Dimethyl-6-undecylcarbamoylamino)cycloheptan-1 -yl-S-lN-^^.S.S-tetramethyl-l ,3-dioxane-4- 
carbonyl)amino]propionate; 

2-( 1 ,1 -Dimethyl-8-tridecylcarbamoylamino)cycloheptan-1-yl-3-(N-(2.2,5.5-tetramethyM ,3-dioxane-4- 
carbonyl)amino]propionate; 

5 2-(1 -Methyl-1 0-pentadecylcarbamoy lamino)cyc!oheptan-1 -yl-3-{N-(2,2,5.5-tetramethy 1-1 ,3-dioxane-4- 

carbonyl)amino]propionate; 

2-(1 ,1 -Dimethyl-1 0-heptacarbamoylamino)cycloheptan-1-yl-3-{N-(2 l 2,5 ( 5-tetramethyl-1 ,3-dloxane-4-carbonyl)- 
aminojpropionate; 

2-(1-Methyl-8-heptadecylcarbamoylamino)cyc!oheptan-1-yl-3-[N-(2,2,5.5-tetramethyl-1 i 3-dioxane-4- 
io carbonyl)amino]propionate; 

2-(8-Octadecylcarbamoylamino)cycloheptan-1-yl-3-[N-(2 f 2,5,5-tetramethyl-1,3-dioxane-4-carbonyI)amino]- 

propionate; 

2-(8,1 1 -Octadecadienylcarbamoylannino)cycloheptan-1 -yl-3-[N-(2,2,5,5-tetramethy]-1 ,3-dioxane-4-carbonyl)- 
aminojpropionate; 

75 2-(1 -Methyl-8,1 1 ,1 4-octadecatrienylcarbamoylamino)cycfoheptan-1 -yl-3-[N-(2 t 2,5,5-tetramethyl-1 ,3-dioxane- 

4-carbonyl)amino]propionate; 

2-(1-HexylcyclobutyIcarbamoylamino)cycloheptan-1-yl-3-{N-(2 t 2,5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionate; 

2-(1-Octylcyclobutyicarbamoylamino)cycloheptan-1-yl-3-[N-(2,2,5,5-tetramethyI-1,3-dioxane-4-carbonyl)- 
20 aminojpropionate; 

2-(1-Octylcyclopentylcarbamoylamino)cycloheptan-1-yl-3-[N-(2,2,5 I 5-tetramethyl-1 1 3-dioxane-4-carbonyl)- 

aminojpropionate; 

2-(1 -Octylcyclohexylcarbamoylamino)cycloheptan-1 -yl-3-[N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyi)- 
aminojpropionate; 

25 2-(1 -Heptylcyciopentylcarbamoylamino)cyclopentan-1 -yl-3-[N-(2.2 f 5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 

aminojpropionate; 

2-(1-Decylcyclopentyicarbamoylamino)cyciopentan-1-yl-3-[N-(2,2 i 5,5-tetrarnethyl-1 1 3-dioxane-4-carbonyl)- 

amino]propionate; 

2-(1 -Hexy lcyc!ohexylcarbamoylamino)cycloheptan-1 -yl-3-[N-(2,2,5,5-tetramethyf-l ,3-dioxane-4-carbonyl)- 
30 aminojpropionate; 

2-[1-(6-Hexadecenyl)cyclohexylcarbamoylamino)cyclopentan-1-yl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4- 

carbonyi)amino]propionate; 

2-[1-(6-Hexadecenyl)cyclobutyicarbamoylamino)cycloheptan-1-yl-3-[N-(2,2,5,5-tetramethyi-1,3-dioxane-4- 

carbonyl)amino]propionate; 

35 2-[1 -(6-Hexadecenyl)cyclopentyfcarbamoylamino)cycloheptan-1 -y l-3-[N-(2,2,5,5-tetramethy 1-1 ,3-dioxane-4- 

carbonyl)amino]propionate; 

2-(1-Decylhexylcarbamoylamino)cyclopentan-1-yl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 

propionate; 

2-(Hexyloctylcarbamoylarnino)cycloheptan-t-yl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
40 propionate; 

2-[Butyl(1 ,1 -dimethyi8-heptadecenylcarbamoylamino)cyclopentan-1 -yl-3-[N-(2.2,5,5-tetramethyl-1 ,3-dtoxane- 
4-carbonyl)amino]propionate; 

2-Methyi-2-(N-linoieoylamino)ethyl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 
2-Methyl-2-[N-(2-isopropyihexanoyl)amino]ethyl-3-[N-(2,2 I 5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
45 propionate; 

2-MethyI-2-[N-(2-t-butylheptanoyl)amino]ethyl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 

propionate; 

2-MethyI-2-[N-(2.2-dimethylundecanoyl)amino]ethyl-3-[N-(2 f 2,5,5-tetramethyi-1,3-dioxane-4-carbonyl)amino]- 

propionate; 

50 2-Methyl-2-[N-{2,2-trimethylened0canoyl)amino]ethyi-3-[N-(2,2,5 f 5-tetramethyl-1.3-dioxane-4-carbonyl)- 
aminojpropionate; 

2-Methyl-2-(N-linolenoylamino)ethyl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 
2-lsopropyl-2-[N-(2-isopropylheptadecanoylamino)ethyl-3-(N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
aminojpropionate; 

55 2-lsobutyl-2-[N-(2-ethyloctadecanoylamino)ethyl-3-[N-(2.2,5,5-tetramethyl-l ,3-dioxane-4-carbonyi)amino}- 
propionate; 

2,2-Pentamethyiene-2-(N-linoleoylamino)ethyl-3-[N-(2,2,5 1 5-tetramethyl-1 ,3-dioxane-4-carbonyl)aminoJ- 
propionate; 
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2-Phenyl-2’{N-Hnoleoylaniino)ethyl-3-[N-(2,2 1 5 ( 5-t0tramethyM,3-dioxane-4-carbonylamino]propionate 
2 r 2-D!phenyl-2-{N-iino!eoylamino)8thyl-3-{N- (2,2,5,5-tetramethyi-l t 3-dioxane-4-cart)ony()ajTiino]propionate; 
2-Benzyh2-(N-lino!eoylamino)8thyh3-[N-<2^ f 5 t 5-tetramethyM,3-dioxane-4-carbonyl)amino]propionate 
2,2-Bisbenzyl-2-(hWinoieoylarnino)ethyl-3KN-(2.2,5 t 5-tetramethyM,3-dioxane-4-carbonyl)arnino]propionate; 

5 2£-Naphthyl-2-[N^2,2<limethyl-9-tetradecenoyl)aminoethyl-3-{N- (2.2.5.5-tetrannethyh1 f 3-dioxan8-4-car- 
bonyl)amino]propionate; 

2-(2-Furyi)-2-{N-(2 T 2-dim0thyl-9-octad0C8noyl)am!no]ethyl-3-[N-(2 1 2 f 5.5-t0tramethyl-1 l 3-dioxane-4-carbonyl)- ; 

amino]propionate; 

2-Cydop©ntyl-2-tN-(2^-dim8thy[-9-octad0C0noyl)amino]0thyl-3-[N-(2,2 l 5,5-t8trannethyl-1,3-dioxane-4- 
ro carbony l)ami no Ipropion ate; 

2-{3-Indotyi)m8thyP2-(N-Iinol0oylannino)ethyl-3-[N-{2,2 f 5,5-tetramethyl-1.3-dioxan8*4-carbonyl)am}noh 

propionata; 

2^8-Heptadecenylcaibamoy1amino)cyclohexane-1-yl-2-[N-(2,2,5 l 5-tetramethyM,3-dioxane-4-carbonyl)- 

aminojacetate; 

75 2-{1 -Methyl-8-heptadecenylcarbamoylamino)cyc!ohexane-1 -yi-4-[N-(2 f 2,5,5-tetramethyM ,3-dioxane-4- 

carbony l)amino]buty rate; 
and 

2-<1 -Methyl-8-heptadecenylcarbamoylannino)cyciohexane-1 -y l-5-[N-(2,2,5.5-tetramethy M ,3-dioxane-4- 
carbony l)am in ojvaierate. 



Group b 



Compounds represented by formula (lb) 



30 



R-'-O OR 2 



£h-c 



H 2 C CH-CONH-(CH 2 ) n -CO-X 2 -(CH 2 ) ^-Y 2 -CO-R 3 



C 

/ \ 

H 3 C ch 3 



( lb) 



35 



wherein R\ R 2 , R 3 , X 2 , Y 2 , t and n are as defined above: 

2-Dodecanoylaminomethyl-1-[3-{N-(2 t 2,5 t 5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanoyi]pyiTolidine; 
2-OctanoylaminomethyM-[3-[N-(2.2,5,5-t0tram0thyl-1 I 3-dioxane-4-carbonyl)amino]propanoyl]pyrrolidlne: 
2-Decanoylaminomethyl-1-[3-[N-(2 l 2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propanoyl]pyrrolidine; 
2-Tetradecanoylaminomethyl-1-[3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanoyl]- 
pyrrolidine; 

2-Hexadecanoylaminomethyl-1-[3-[N-(2,2 t 5 I 5-tetrarnethyl-1 ,3-dioxane-4-carbonyl)amino]propanoyl]- 
pyrrolidine; 

^ 2-OctadecanoylaminornethyM -[3-[N-(2,2,5,5-tetramethyI-1 ,3-dioxane-4-carbonyf)amino]propanoyl]- 
pyrrolidine; 

2-(7-Decanoyl)aminomethyM-[3-[N-(2^2,5,5-tetramethyl-1 I 3-dioxane-4-carbonyl)amino]propanoyl]pyrrolidine; 
2-(9-Tridecanoyl)aminomethyl-1-{3-{N-(2,2.5,5-tetramethyM t 3-dioxane-4-carbonyl)amino]propanoyl]- 
pyrrolidine; 

5Q 2-{9-Octadecanoyl)aminomethyl-1-[3-[N-(2,2,5 l 5-tetramethyM ,3-dioxane-4-carbonyl)amino]propanoyl]- 
pyrrolidine; 

2-(9 f 12-Octadecanoyl)aminom8thy!-1-[3-fN-(2 ( 2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propanoyl}- 

pyrrolidine; 

2-{9,1 2,1 5-Octadecanoyl)aminomethyl*1 -{3-[N-(2^2 f 5,5-tetramethyl- 1 ,3-dioxane-4-carbony l)amino]propanoyl]- 
55 pyrrolidine; 

2-{2-Methyl-9-octadecanoyl)aminomethyl-1-{3-{N-{2,2 t 5 > 5-tetramethyM ,3-dioxane-4-carbonyl)amino]- 
propanoyl)pyrrolidine; 

2^2 l 2-Dimethyl-9-octadecanoyl)aminomethyl- 1 -[3-[N-{2,2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]- 
propanoyl]pyrrolidine; 
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2-(2-Methyldecanoyl)aminomethyM-[3-[N-(2 1 2,5,5-tetramethyM l 3-dioxane-4-carbonyl)amino]propanoyl]- 

pyrrolidine; 

2-(2-Methyloctanoyl)aminomethyl-1-[3-[N-(2,2,5,5-tetrarnethyl-1 t 3-dioxane-4-carbonyl)amino]propanoyl]- 

pyrrolidine; 

s 2-(2-Methylundecanoyl)aminomethyM-[3-[N-(2,2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propanoyl]- 
pyrrolidine; 

2- (9-Octadecenoyl)aminomethyl-1-[3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propanoyl]- 
pyrrolidine; 

3- {9-Octadecenoyl)amino-1-[3-[N-(2 t 2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propanoyl]piperidine; 
io 3-(9-OcTadecenoyl)amino-1-[3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propanoyl]piperidine; 

1-{9-Octadecenoyl)amino-3-[3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propanoyl]aminopiperidine; 

1-(9-Octadecenoyl)amino*3-[3-{N-(2,2 i 5 ( 5-tetramethyl-1,3-dioxan8-4-carbonyl)amino]propanoyl]- 

aminopiperidine; 

1-{9-Octadecenoyl)aminO“4-[3-[N-(2.2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propanoyl]- 
75 aminopiperidine; 

1-(9-Octadecenoyl)-4-piperidinyl-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 
1-(9-Octadecenoyl)-4-piperidinyl-3-[N-(2,4-dihydroxy-3,3-dinnethyM-oxobutyl)amino]propionate; 
1-(9-Octadecenoyl)-4-piperidinyl-3-[N-(2,4-diacetoxy-3,3-dimethyM -oxobuty!)amino]propionate; 
1-(9-Octadecenoyl)-3-piperidinyi-3-[N-<2,4-dihydroxy-3,3-dimethyM-oxobutyl)amino]propionate; 

20 1 -(9-Octadecenoyl)-3-pip8rtdinyl-3-[N-(2,4-diacetoxy-3.3-dimethyl-1 -oxobutyl)amino]propionate; 

1-(9-Octadecenoyl)-2-pyrroiidinylmethyl-3-[N-(2 l 2 < 5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propionate; 
1-Octadecenoyl-2-pyrrolidinylmethyl-3-[N-(2.2,5,5-tetramethyl-1 1 3-dioxane-4-carbonyl)amino]propionate; 
1-{9,12-Octadec8noyl)-2-pyrrolidinylmethyK3-[N-{2 l 2,5,5-tetramethyl-1 ,3-dioxane-4-carbony()amino]- 
propionate; 

25 1-(9-Octadecenoyl)-2-pyrrolidinylmethyl-3-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propionate; 
1-(9-Octadecenoyl)-2-pyrrolidinylmethyl-3-(2,4-diacetoxy-3.3-dimethyM-oxobutyl)amino]propionate; 

1- {9-Octadecenoyl)-2-pyrrolidinylmethyl-2-[3-(2 i 2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]-1- 
oxopropyl]aminomethylpyrrolidine; 

2- [(8-Heptadecenylcarbarnoyl)aminomethyl]-1-[3-N-(2,2,5,5-tetramethyl-1 ,3-dimethyl-4-carbonyl)amino]- 
30 propanoyi]pyrrolidine; 

S-^S-HeptadecenylcarbamoylJaminomethyll-l-fS-N^^.S.S-tetramethyM ,3-dimethyM-carbonyl)amino]- 
propanoyl]piperidine; 

1-[(8-Heptadecenylcarbamoyl)aminomethyl]-3-{3-N-(2,2.5,5-tetramethyM,3-dimethyl-4-carbonyl)amino]- 

propanoyl]piperidine; 

35 1-[(8-Heptadecenylcarbamoyl)aminomethyl]-2-[3-N-(2 1 2,5,5-tetramethyl-1,3-dimethyl-4-carbonyl)amino]- 
propanoyl]pyrrolidine; 

4- (8-Heptadecenylcarbamoyl)amino“1-[3-[N^2 f 2,5 1 5-tetramethyl-1,3-dinnethyl-4-carbonyl)amino]propanoy!]- 
piperidine; 

1-(8“Heptadecenylcarbamoyl)-4-[3-[N-(2,2 < 5,5-tetramethyl-1 ,3-dimethyl-4-carbonyl)amino]propanoyl]- 
40 aminopiperidine; 

1-(8-Heptadecenylcarbamoyl)-4-piperidinyl-3*[N-(2,2,5,5-tetramethyl-1,3-dimethyl-4-carbonyl)amino]- 

propionate; 

1-(8-Heptadecenylcarbamoyl)-3-piperidinyl-3-[N-{2,2,5,5-tetramethyl-1 1 3-dimethyl-4-carbonyl)amino]- 
propionate; and 

45 1-(8-Heptadecenylcarbamoyl)-2-piperidinyl-3-[N-(2,2,5.5-tetramethyl-1 ,3-dimethyl-4-carbonyl)amino]- 
propionate. 

Group c 

50 

Compounds represented by formula (Ic) below; 
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10 

wherein R 1 , R 2 , R 3 f m and n are as defined above: 

1 -Hexanoyl-4-(l -oxo-3-[N-<1 -oxo-2,4-diacetoxy-3,3-dimethy lbutyl)amino]propyi]piperazine; 

1-Heptanoyl-4-{1-oxo-3-{N-(1 -oxo-2 f 4-diacetoxy-3,3-dirriethylbutyl)arnino]propyl]piperazine; 

1 -OctanoyM~{1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3,3-di methyl buty l)amino]propyi]piperazine; 

15 1 -Decanoyl-4-{1 -oxo-3-{N-(1 -oxo-2,4-diacetoxy-3,3-dimethyIbutyl)amino]propyl]piperazine; 

1 -undecanoyl-4-[1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3,3-dimethylbuty l)amino]propyl}piperazine; 

1 -Tetradecanoyl-4-[1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3.3-dimethylbutyl)amino]propyi]piperazine; 

1 -Hexadecanoy l-4-[1 -oxo-3-{N-(1 -oxo-2,4-diacetoxy-3,3-dimethylbutyl)amino]propyl]piperazine; 

1 -Octadecanoyl-4-[1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3,3-dimethylbutyl)amino3propyl)piperazine; 

20 1 -(7-Tetradecanoyl)-4-{1 -oxo-3-[N-{1 -oxo-2,4-d!acetoxy-3 f 3-dimethylbutyi)amino]propyl]piperazine; 

1 -(1 0-Hexadecanoyl)-4-(1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3,3-dimethylbutyl)amino]propyf]piperazine; 

1 -(9-Octad ecanoy l)-4-[ 1 -oxo-3-[N-(i -oxo-2,4-diacetoxy-3,3-dimethylbuty l)amino]propyl]piperazine; 

1-(1 3-Octadecanoyl)-4~[1-oxo-3-[N-(1-oxo-2 f 4-diacetoxy-3 1 3-dimethylbutyl)amino]propyl]piperazine; 
1-(9,12-Octadecadienoyl)-4-[1-oxo-3-[N-(1-oxo-2,4-diacetoxy-3,3-dimethyibutyl)amino]propyl]piperazine; 

25 1 -(9,1 2,1 5-Octadecadienoyl)-4-[1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3,3-dimethyibutyi)amino]propyi]piperazine; 

1 -{2-Methy lheptadecanoyi)-4-[1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3 f 3-dimethylbutyi)amino3propyi]piperazine; 

1-(2,2-Dimethylheptadecanoyl)-4-[1-oxo-3-[N-(1-oxo-2,4-diacetoxy-3,3-dimethylbutyi)arnino]propyl]- 

piperazine; 

1 -(2-Methy lheptadecanoyl)-4-[1-oxo-3-[N-(1-oxo-2 1 4-diacetoxy*3,3-dimethylbutyl)amino]propyl]piperazine; 

30 1-(2 I 2-Dimethyloctadecanoyl)-4-[1-oxo-3-[N-(1-oxo-2 l 4-diacetoxy-3,3-dimethylbutyl)amino]propyi]piperazine; 
1 -(2-Methy l-9-octadecanoyi)-4-[1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3,3-dimethylbutyl)amino]propyl]piperazine; 

1 -(2-Ethyl-9-octadecanoyi)-4-[1 -oxo-3-[N-(1 -oxo-2,4-diacetoxy-3,3-dimethy lbutyl)amino]propyl]piperazine; 
1-(2,2-Dimethyl-9-octadecanoyl)-4-[1-oxo-3-[N-(1 -oxo-2, 4-diacetoxy-3,3-dimethylbutyl)amino]propyi]- 
piperazine; 

35 1 -(9-Octad ecanoy I)-4-[1 -oxo-3-[N-(l -oxo-2,4-dihydroxy-3,3-dimethyibuty l)amino]propy l]piperazine; 

1-(9-Octadecanoyl)-4-[1-oxo-3-[N-(1-oxo-2-hydroxy-4-benzoyloxy-3,3-dimethyibuty()amino]propyl] 
piperazine; 

1 -(9-Octadecanoyl)-4-[1 -oxo-3-[N-(1 -oxo-2,4-dibenzoyloxy-3,3-dimethylbutyl)amino]propyl)piperazine; 

1 -(9-Octadecanoyl)-4-{1 -oxo-3-[N-(1 -oxo-2-hydroxy-4-pivaioy loxy-3,3-dimethy lbutyl)amino]propy l]piperazine; 
40 1 -(9-Octad8cenoyl)-4-{1 -oxo-3-[N-(1 -oxo2,4-diacetoxy-3,3-dimethylbutyi)amino]propyi]tetrahydro-l ,4- 

diazepine; 

1 -(9-Octadecenoyi)-4-[1 -oxo-3-[N-(1 -oxo2,4-dihydroxy-3,3-dimethylbuty l)amino]propyl]tetrahydro-1 ,4- 
diazepine; 

1-(9-Octadecenoyl)-4-{3-{N-(2,2 t 5 ( 5-tetramethyi-1 l 3-dioxane-4-carbonyl)annino]propanoyl]piperazine; 

45 1 -Octadecenoyl)-4-{3-[N-(2,2,5 t 5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanoyl]tetrahydro-1 ,4- 

diazepine; 

1-(9-Octadecenoyl)-4-[3-[N-(2-phenyl-5,5-dimethyl-1 ,3-dioxane-4-carbonyl)amino]propanoyl]piperazine; 
1-(8-Heptadecenyl)carbannoy(-4-t3-[N-(2,2,5 l 5-tetramethyl-1 ,3-dioxane-4-carbony!amino)propanoyl]- 
piperazine; 

so 1-(8,1 l-Heptadecadienyl)carbamoyl-4-[3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonylamino)propanoyl]- 
piperazine; 

1- (8,1 1 ,14-Heptadecatrienyl)carbamoyl-4-[3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonylamino)propanoyl]- 
piperazine; 

1 -(8-Heptadecenyl)carbamoyl-4-[3-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonylamino)propanoyl]tetrahydro- 
55 1 ,4-diazepine; 

2- (2-Benzylmethyicapryioyi)aminocyclohexane-1-yi-3-[N-(2 1 2,5.5-{etramethyl-1,3-dioxane-4-carbonyiamino)- 
propionate; 

3- (2-8enzylmethylcapryioyl)aminocycfohexane-1-yl-3-(N-{2,2 t 5,5-tetramethyl-l ,3-dioxane-4-carbonyl)amino]- 
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propionate; 

2- (2-Benzylundecanoyl)aminocyclohexane-1-yi-3-[N-(2 f 2,5,5-tetramethyl-1.3-ciioxane-4-carbonyl)amino]- 
propionate; 

3- (2-Benzylundecanoyl)aminocyclohexane-l-yl-3-[N-(2 t 2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
5 propionate; 

4- {2-Benzylundecanoyl)aminocyc!ohexane-1-yl-3-[N-(2,2 l 5.5-tetramethyl-1 t 3-dioxane 4-carbonyl)amino]- 

propionate: 

2- (2-Benzyllauroyl)aminocyclohexane-1-yl-3-[N-(2,2,5,5-tetramethyl-1.3-dioxane-4-carbonyl)amino]- 
propionate; 

to 4-<2-Benzyllauroyl)aminocyclohexane-1-yl-3-[N-(2.2,5 f 5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
propionate; 

3- (2-Phenyllauroyl)aminocycfohexane-1-yl-3-[N-(2 t 2,5 ? 5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
propionate; 

2- (2-Ph8nyl!auroyl)aminocyclohexane-1-yl-3-[N-(2 f 2,5,5-teframethyM,3-dioxane-4-carbonyl)amino]- 
75 propionate; 

3- (2-Benzylcapryloyl)aminocyclohexane-1-yl-3-[N-(2,2,5,5-tetrarnethyl-1.3-dioxane-4-carbonyl)amino]- 
propionate; 

2-(2,2-Diphenyllauroyi)aminocyciohexane-1-yl-3-[N-(2 l 2.5,5-tetramethyM,3-dihydroxy-3,3-dimethyl-1- 
oxobutyi)amino] propionate; 

20 2-(2-Benzylcyclopentanecarbonyl)aminocyclohexane-1-yl-3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)- 
aminojpropionate; 

2-{1-(3*Phenyipropylcyclobutanecarbonyl)aminocyclohexane-1-yl-3-[N-(2.2,5,5-tetramethyM.3-dioxane-4- 

carbonyl)amino]propionate; 

2-(1-Furfurylcyclobutanecarbonyi)aminocyclohexane-1-yl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carb9nyl)- 
25 amino]propionate; 

2-(1-Cinnamylcyclobutanecarbonyl)aminocyclohexane-1-yl-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl>- 
am i no ]propionate; 

2-(N-Benzyi“N-hexylcarbamoyl)aminocyclohexane-t-yl-3-[N-(2 f 2,5 f 5-tetramethyl-1,3-dioxane-4-carbonyl>- 

amino]propionate; 

30 2-<N-Benzyl-N-octylcarbamoyl)aminocyciohexane-1-yi-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)- 
aminojpropionate; 

2-(N-Benzyl-N-decy!carbamoyi)aminocyclohexane-1-yi-3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)- 

aminojpropionate; 

(Z)-4-Oleoylamino-2-butenyl-3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)amino]propionate; 

35 2-Methylo-2K)leoyIaminoethyl-3-[N-(2,2.5,5-tetramethyl-1 1 3-dioxane-4-carbonyl)amino]propionate; 
2-{Oleoylamino)cyclopentane-1-yl-3-[N-(2 f 2,5.5-tetramethyl-1,3-dioxane-4-carbonyi)amino]propionate; 
2-(01eoyfamino)cyclopentane-2-yl-3-[N-(2,2,5,5-tetramethyM .3-dioxane-4-carbonyl)amino]propionate; 

1- Methyl-2-oleoylaminoethyl-3-[N-(2 f 2,5,5-tetramethyM,3-dioxane-4-carbonyl)amino]propionate; 

2- <Oleoylamino)2-phenylethyl-3-[N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 

40 4-(Oleoylamino)2-butynyl-3-[N-(2,2.5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 

(E)-4-<oleoylamino)-2-butenyl-3-{N-(2 f 2 t 5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate: 

2-Methyl-2-oleoylaminoethyl-3-[N-(2 f 2 f 5,5-tetramethyM,3-dioxane-4-carbonyl)arnino]propionate; 

1- Methyl-2-oleoylaminoethyl-3-[N-(2,2 t 5,5-tetramethyM,3-dioxane-4-carbonyl)amino]propionate; 

2- Oleoylaminobutyl-3-[N-(2 t 2 l 5 f 5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 

45 3-Methyl-2<rteoylaminobutyl-3-{N-(2,2,5 t 5-tetramethyM,3-dioxane-4~carbonyl)arnino]propionate; 

2-(01eoylamino)cycloheptaneM-yl-3-[N-(2 t 2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 
2-<Oleoylamino)cyc[oheptaneM-yl-3-[N-(2,2,5 f 5-tetramethyM,3-dioxane-4-carbonyl)arnino]propionate; 
2-(OIeoyfamino)2-phenylethyl-3-[N-(2,2,5,5-tetrametbyM ,3-dioxane-4-carbonyl)amino]propionate; 
2-0!eoylamino-2-cyclohexylethyl-3-[N-(2,2 t 5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 
so 4-Methyi-2*oleoyiaminopentyl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate; 

2-OIeoyiaminopentyl-3-phenylpropyi-3-[N-(2,2,5,5-tetramethyM f 3-dioxane-4-carbonyi)amino]propionate; 

2-Oleoylamino-1-pentylpropyl-3-phenylpropyl-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 

propionate; 

2-(2-Methyloleoyl)aminocyclohexane-1-yl-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate; 
55 2-(2.2-Dimethyioleoyl)aminocyclohexane-l-yl-3-[N-<2 t 2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)aminoJ- 
propionate; 

2-(2.2-Dimethylstearoyl)arninocyclohexane-1-yl-3-[N-(2.2.5,5-tetrafnethyl-1 ,3-dioxane-4-carbonyl)amino]- 
propionate; 
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2-Oleoylamino-2-phenylethyl)-5-{N-{2A5,5-tetramethyl-1.3-dioxane-4-carbonyl)amino]pentanoate; 

2-Oleoylamino-2-phenylethyl)-4-{N-(2,2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]butanoate; 

2- (2-Propylstearoyl)aminocyclohexane-1-yl*3-{N-(2,2,5,5-tetramethyl-l .3-dioxane-4-carbonyl)aminoJ- 

propionate; , ^ . 

5 2-<2-Ethylmyristoyl)aminocycloh9xane-1 -yl-3-[N-<2 f 2.5,5-tetramethy M ,3-dioxane-4-carbonyl)ammo]- 

propionate; . IX » _ 

3- <2-Ethyimyristoyl)arninocyciohexane-1 -y l-3-[N-(2^.5,5-tetramethy 1-1 t 3-dioxane-4-carbonyl)ammo]- 

propionate; 1X 

2-(2-Methylpalmitoyl)aminocyclohexane-1-yl-3-tt s H2.2,5,5-tetramethyl-l,3-dioxane-4-carbonyl)aminoh 

to propionate; ^ . 

4- (2-MethylpaImitoyl)aminocyclohexane-1-yl-3-[N-(2^,5.5-tetramethyM,3-dioxane-4-carbonyl)arrunoh 

propionate; 

2-[(1 -Methyl-8-heptadeceny l)carbamoyl]aminocyclohexane-1 -y l-3-tN-(2,2 f 5 f 5-tetramethy M ,3-dioxane-4- 
carbonyl)amino]propionate; 

15 2-(1 -Oleyicyclopentanecarbonyi)aminocyc!ohexane-1 -y l-3-[ N -{2 ,2 ,5 , 5-tetram ethy I - 1 ,3-dioxane-4-carbonyl)- 

amino]propionate; , . „ 

2- (1 -Decy lcyciobutanecarbonyl)aminocyclohexane-1 -yl-3-[N-(2.2 f 5 ( 5-tetramethy 1-1 ,3-dioxane-4-carbonyi)- 

amino]propionate; . „ 

2(1 -Laury lcyclopentanecarbonyi)aminocyc!ohexane-1 -y l-3-[N-(2,2 f 5,5-tetramethy 1-1 ,3-dioxane-4-carbony \y 

20 amino]propionate; . 

3- (2-Propylstearoyl)aminocyciohexane-1-yl-3-[N-(2,2,5 I 5-tetram8thy!-1 I 3-dioxane-4-carbonyl)am!noj- 

propionate; 

2-{i -Hexyicyclobutanecarbonyi)aminocyclohexane-1 -yi-3-{N-(2.2,5.5-tetramethyl-1 ,3-dioxane-4-carbonyl>- 
aminojpropionate; . 

25 4-(2-!sopropyllauroyl)aminocyciohexane-1-yl-3-(N-(2 I 2,5 l 5-tetramethyi-1 1 3-dioxane-4-carbonyi)am.noh 

propionate; 

2-(2-lsopropyilauroyl)aminocyclohexane-2-yl-3-{N-(2,2,5,5-tetramethyl-1 1 3-dioxane-4-carbonyl)aminoh 

propionate; _ 1 . . , .. 

2-(1-Octylcyclobutanecarbonyl)aminocyc!ohexane-l -yl-3-[N-(2,2,5 ( 5-tetramethyM,3-dioxane-4-carbonyl)- 

30 amino]propionate; 

2-[(1 -Methy lpentadecenyi)carbamoyl]aminocyclohexane-1 -yl-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino[propionate; . . 

2-{2-Decyllauroyl)aminocyclohexane-1-yl-3-[N-{2.2.5 f 5-tetramethyi-1 ) 3-dioxane-4-carbonyl)amtno]propionate; 

2- (2-Methyllauroyl)aminocycfohexane-l-yl-3-[N-{2.2.5,5-tetramethyM,3-dioxan©-4-carbonyl)amino]- 

35 propionate; lv - 

3- (1 -Methyllauroyl)aminocyclohexane-1 -y l-3-[N-(2,2,5,5-tetramethyi-1 ,3-dioxane-4-carbony l)aminoj- 

propionate; . . ^ . . 

2-(1 -Decylcyclobutanecarbonyl)aminocyclohexane-1 -yl-3-fN-(2,4-dihydroxy-3,3-di methyl- 1 -oxobutyl)ammo]- 

propionate; # 

40 2-(1 -Buty lcyclobutanecarbonyl)aminocyclohexane-1 -yl-3-[N-(2,2,5 t 5-tetramethy 1-1 ,3-dioxane-4-carbony I)- 

amino]propionate; and 

2-[N-(2,2-Dimethylpropyl)-N-nonylcarbamoyl]aminocyciohexane-1-yl-3-[N-(2,2,5 1 5-tetramethyl-1,3-dioxane-4- 

carbonyl)amino]propionate. 

The compounds of the present invention have at least one asymmetric carbon atom as indicated by an 
45 asterisk O in formula (I) and may include any of optically active isomers (R-form or S-form) and racemi 
form compounds. 

The compound of the present invention represented by formula (I) above can be prepared by 
(a) reacting a compound of formula (II) 
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H-C C-CONH-(CH-) -CO-Q-H 
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H 3 C ch 3 



(II) 
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wherein R 11 and R 2t , which are the same or different, each represent a protected hydroxyl group. Q and 
n have the same meanings as defined above; 
with a compound of formula (III) or (IV) below 
R 3 -COZ 1 (III) 

R 4 -NCO (IV) 

wherein Z 1 represents a hydrogen atom: a halogen atom such as chlorine or bromine; an alkoxy group 
such as methoxy or ethoxy; a substituted or unsubstituted phenyloxy group such as phenoxy, p- 
nitrophenoxy, 2,4-dinitrophenoxy; and R 3 and R 4 have the same meanings as defined above; or 
(b) reacting a compound of formula (V) below 



R 1] -0 



OR 



21 



H 2 C 



C-CONH-(CH-) -COZ 
\ / 2 n 
c 

/ \ 



H 3 c ch 3 



(V) 



wherein R 11 , R 21 , n and Z 1 have the same meanings as defined above; 
with a compound of formula (VI) 

H-Q-CO-R 3 (VI) 

wherein R 3 and Q have the same meanings as defined above; 

or (c) eliminating the protective group for the hydroxyl group(s) in the resulting compound of formula ( 1 - 1 ) 
below 



30 



35 



H U 0 





C-CONH-(CH-) 
/ 2 



-CO-Q-CO- 

n 



C 

/ \ 



H 3 C 



CH 



3 



( 1 - 1 ) 



wherein R 11 and R 21 , R 3 and n have the same meanings as defined above. 

The reaction between the compound of formula (II) and the compound of formula (III) in the process (a) 
4 Q above and the reaction between the compound of formula (V) and the compound of formula (VI) in the 
process (b) above can be carried out in a suitable solvent, for example, aromatic hydrocarbons such as 
benzene, toluene and xylene; ethers such a ethyl ether, tetrahydrofuran and dioxane; esters such as methyl 
acetate and ethyl acetate; halogenated hydrocarbons such as methylene chloride, chloroform and carbon 
tetrachlorine; high boiling point polar solvents such as dimethylform amide and dimethyl sulfoxide; alcohols 
45 such as methanol and ethanol; water, and the like. The solvents may be used singly or two or more of the 
solvents may be used as mixtures. The reaction proceeds generally at a temperature in a range of from 
about -78 C to the boiling temperature of the solvent used, preferably from about - 10 * C to the boiling 
temperature of ths solvent used. 

In the processes (a) and (b) above, a catalyst or a reaction accelerator may be used. As for the catalyst 
s o or reaction accelerator which can be used in the present invention, there can be cited, for example, 
carbodiimides such as dicyclohexylcarbodiimide, diisopropylcarbodiimide and 1 -ethyl- 3 -( 3 - 
dimethylaminopropyl)carbodiimide hydrochloride; acid anhydrides such as acetic anhydride and benzoic 
anhydride; inorganic bases such as sodium hydroxide, potassium hydroxide, sodium carbonate and 
potassium carbonate; organic bases such as triethylamine, diethylamine, diisopropylamine and pyridine; 
55 and the like. The catalysts or reaction accelerators may be used in amounts in a range of from 0.01 to 10 
equivalents, preferably from 0.1 to 1.1 equivalents per mol of the compound (II) or (III). 

The proportion of the compound (III) or (IV) to the compound (II) is not limited strictly but can be usually 
in a range of from 0.8 to 1.2 moles, preferably from 1.0 to 1.1 moles, per mole of the compound (II). 
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25 



n™2f,' pr ° p n 0rti0n of tt1e impound (V) can be used in an amount in a range of from 0 8 to 12 moles 
preferably from 1 .0 to 1 .1 moles, per mole of the compound (VI) 2 m °' es ' 

dimethylformamide and dimethyl sulfoxide; alcohols such as method and^mlnli^ '^solvents such as 

5 w.=assBSst^^#s 

hydrogenation reaction ^sing f Sf m^^^^for °J,e ' ""“.‘“■‘"i ? 3 COnven1iona, ““T* 

co TZT^Tr: n ca " yste such - ~ -odiurirsr 0 ^ be used 

In the above-described processes, the compounds of formulae (V) (||) and (VI) used as startinn 
matenais can be produced as follows. v ; 0 (V ' used 33 5taT ^ in 9 



30 



Preparation of Compound of Formula (V) 

Step-1; 
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H 2 N-(CH 2 )n-C00H 



HO OH 

I i 

H 2 C x /C-CONH-CCH.Dn-COOM 
/ C \ 

H 3 C' 'CHj 

C V - a ) 



■> 



SO 
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Step-2 : 

CV-a) + Ph-C H 2 L 
HO OH 

I i 

H * C \ / c "CONH- CCH 2 ) n-COOCH 2 Ph 

Cv 



H , C / X CH 3 



CV - b) 



Step-3: 

CV - b) 



R ll 0 OR 21 

H 2 C\ /C-C0NH-CCH 2 )n-C00CH 2 Ph 
y ( '\ 

H 3 u X CK 3 

Cv-c) 



Step- 4 : 
CV-c) 



R ll O OR 21 

H * C \ /C-CONH-(CH 2 )n-COOH 

/C\ 

H J C X X CHj 

C V - d) 



Step-5: 

CV-d) 



R ,l 0 



OR 21 



H 2 C X / C-C0NH-CCH 2 )n-C0Z* 
CV) 



/ C \ 

H 3 <T X CH, 



Step-6: 



(V-a) 



(V-d) 
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In the above formulae. M represents a hydrogen atom, an alkali metal atom such as sodium and 
potassium or an alkaline earth metal atom such as magnesium and calcium: L represents OH. Cl Br I or 
N 2 , and R , R 21 , n and Z 1 have the same meanings as defined above. 

Hereafter, explanation will be made on each step more specifically. 



Step-1: 



10 



15 



20 
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boxvlic a compound of formula (V-a) by reacting pantolactone with an araminocar- 

S Tnrh l rf ° ne ° f ( ° h {Lh 3,16 (DL >- fornls - Example of the *,aminocarboxylic 

^ m °^ 8t,C ac,d <9 lycme >- 3-aminopropionic acid (/3-alanine). 4-aminobutyric acid (r- 
, ef S-aminovaleric acid. It is preferred that the reaction be 

carn^ o,rt n a solvent As for the solvent, there can be used, for example, aromatic hdyrocarbons such as 

^ T ^ : ?, SUCh as ethyl ether> tetrahydrofuran and dioxane; high boiling point 

^ solvent such as dime hylformamide and dimethyl sulfoxide: alcohols such as methanol and ethanol; 
water, and the like. The solvents may be used singly or two or more of the solvents may be used as 
moctures. The reaction proceeds generally at a temperature in a range of from about O'c to the boiling 
temperature of the solvent used, preferably from room temperature to the boiling temperature of the solvent 

inornank- iS hTcf ti0n ' V* USe a <***#• As *w ‘he catalyst, there can be used, for example, 

game bases such as sodium hydroxide, potassium hydroxide, sodium carbonate and potassium 

ovridins anri r ^'ri, ba ^. S SU fi! aS triethy,amine - diethylamine. di methylamine. diisopropylamine and 
Py f Z lke ' 7119 catalysts may be used in amounts in a range of from 0.01 to 10 equivalents 
preferably from 0.1 to 1.1 equivalents per mole of pantolacone. 



Step-2: 



30 



35 



40 



45 



P ' S be " zylate the compound of formula (V-a) synthesized in Step-1 using a benzylation 
COmP ° Un ° f l forTnula (V ' b) ' As for the benzylation reagent, there can be used, for exmaple 
d? a ™Ih a0 6r !! yl chloride - benzyl bromide and benzyl iodide: benzyl alcohol; phenyl- 

diazomethane; and the l.ke. The reaction can be carried out in a suitable solvent, for example, aromatic 

dfrfv.?^ 0 ^ 3 such as benz f ne ' toluene and xy'ene; ethers such as ethyl ether, tetrahydrofuran and 
S ! erS 3UCh ® methy ‘ acetate 31,(1 ethyl acetate: balogenated hydrocarbons such as methylene 

L f a ?T tetrach,orine: hi 9 h boili ng Point polar solvents such as dimethylformamide 

and dimethyl sulfox.de; alcohols such as methanol and ethanol; ketones such as acetone and methyl ethyl 

tone, water and the like. The solvents may be used singly or two or more of the solvents may be used 

“ m ' X T S - ^!/ eaCa ° n proceeds usual| y at a temperature in a range of from about -78 ‘C to the boiling 
en^erature of the solvent used, preferably from about -10 ' *C to the boiling temperature of teh solvent 

S'JL th ° n ' k Ca fL yS ! ° r 3 reaCti ° n acce,erator ma y be used. As for the catalyst or reaction 
Z TV, TfZ: 0Xarnplet Carbodiimides such as dicyclohexylcarbodiimide, diisopropyl- 

and ^Vl-^-dimethylaminopropylJcarbodiimicle hydrochloride; acid anhydrides suchas 
acehc anhydnde and benzoic anhydride; inorganic bases such as sodium hydroxide, potassium hydroxide, 
^.um cerbonate and potassium carbonate; organic bases such as biethylamine. diethylamine, 
dimethylamine, dnsopropylamine and pyridine; and the like. The catalysts or reaction accelerators may be 

of th«'rn a r OUnt H Z f rar T °l fr ° m 0-01 t0 10 ec l uiva| ents. preferably from 0.1 to 1.1 equivalents pier mole 
of the compound of formula (V-a). 



50 Step-3: 

This step is to protect the hydroxyl groups of the compound of formula (V-b) in Step-2 above using a 
reagent for introducing protective groups to synthesize a compound of formula (V-c). As for the reagent for 
introducing protective groups <R». R 21 ). there can be used acid anhydrides such as acetic anhydride and 
benzoic aphydnde; acid chlorides such as acetyl chloride and benzoyl chloride: organic acids such as 
acehc acid benzoic acid and p-toluenesulfonic acid; ortho esters such as ethyl orthoformate and methyl 
orthoformate. ketones such as acetone and cyclohexanone; aldehydes such as benzaldehyde and acetal- 
dehyde; ilylation agent such as trimethylsilyl chloride and dimethylphenylsilyl chloride; alkylation agents 
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such as diazomethane and dimethyl sulfate; alkyl halides such as methyl iodide and benzyl chloride: and 
the like. The reaction can be carried out in a suitable solvent, for example, aromatic hydrocarbons such as 
benzene, toluene and xylene; ethers such as ethyl ether, tetrahydrofuran and dioxane; esters such as 
methyl acetate and ethyl acetate; haiogenated hydrocarbons such as dmethylene chloride, chloroform and 
s carbon tetrachloride; high boiling point polar solvents such as dimethylformamide and dimethyl sulfoxide; 
alcohols such as methanol and ethanol: ketones such as acetone and methyl ethyl ketone; water, and the 
like. The solvents may be used singly or two or more of the solvents may be used as mixtures. The 
reaciton proceeds usually at a temperature in a range of from about -78* C to the boiling temperature of the 
solvent used, preferably from about -10* C to the boiling temperature of the solvent used. In the reaction, a 
io catalyst or a reaciton accelerator may be used. As for the catalyst or reaction accelerator, there can be 
cited, for example, carbodlimides such as dicyciohexytcarbodiimide, dilsopropylcarbodilmide and 1-ethyl-3- 
(3-dimethylmmopropyl)carbodiimide hydrochloride; acid anhydrides such as acetic anhydride and benzoic 
anhydride; inorganic bases such as sodium hydroxide, potassium hydroxide, sodium carbonate and 
potassium carbonate; organic bases such as triethylamine, diethylamine, dimethylamine, diisopropylamine 
is and pyridine; organic acids such as acetic acid, p-toluenesuifonic acid and camphorsulfonic acid; and the 
like. The catalysts or reaction accelerators may be used in amounts in a range of from 0.01 to 10 
equivalents, preferably from 0.1 to 1.1 equivalents per mole of the compound of formula (V-b). 



2 ° Step-4: 

This step is to hydrolyze or catalytically hydrogenate the compound of formula (V-c) to convert it to a 
compound of formula (V-d). The reaction can be carried out in a solvent in the presence of a suitable 
catalyst The hydrolysis can be performed in a suitable solvent, for example, aromatic hydrocarbons such 
25 as benzene, toluene and xylene; ethers such as ethyl ether, tetrahydrofuran and dioxane; esters such as 
methyl acetate and ethyl acetate; haiogenated hydrocarbons such as methylene chloride, chloroform and 
carbon tetrachloride; high boiling point polar solvents such as dimethylformamide and dimethyl sulfoxide; 
alcohols such as methanol and ethanol; ketones such as acetone and methyl ethyl ketone; water, and the 
like. The solvents may be used singly or two or more of the solvents may be used as mixtures. The 
30 reaction proceeds usually at a temperature in a range of from about -78* C to the boiling temperature of the 
solvent used, preferably from about -10* C to the boiling temperature of the solvent used. In the reaction, a 
catalyst may be used. As for the catalyst, there can be cited, for example, inorganic bases such as sodium 
hydroxide, potassium hydroxide, sodium carbonate and potassium carbonate; organic bases such as 
triethylamine, diethylamine, dimethylamine, diisopropyiamine and pyridine; mineral acids such as hy- 
35 drochloric acid, nitric acid and sulfuric acid; hydrogen halides such as hydrogen fluoride, hydrogen bromide 
and hydrogen iodide; organic acids such as trifluoroacetic acid and trichloroacetic acid; and the like. On the 
other hand, the catalytic hydrogenation can be carried out by a conventional process known per se using a 
metal catalyst. As the metal catalyst, there can be used, for example, nickel palladium, rhodium and 
platinum a suitable solvent, for example, aromatic hydrocarbons such as benzene, toluene and xylene; 
40 ethers such as ethyl ether, tetrahydrofuran and dioxane; esters such as methyl acetate and ethyl acetate; 
haiogenated hydrocarbons such as methylene chloride, chloroform and carbon tetrachloride; high boiling 
point polar solvents such as dimethylformaide and dimethylsulfoxide; alcohols such as methanol and 
ethanol; ketones such as acetone and methyl ethyl ketone; water, and the like. The solvents may be used 
singly or two or more of the solvents may be used as mixtures. The reaction proceeds usually at a 
45 temperature in a range of from about -78* C to the boiling temperature of the solvent used, preferably from 
about -10* C to the boiling temperature of the solvent used. In the reaction, a catalyst or a reaction 
accelerator may be used. As for the catalyst or reaction accelerator, there can be cited, for example, 
carbodiimides such as dicyclohexylcarbodiimide, diisopropylcarbodiimide and 1 -ethyl-3-(3- 
dimethylaminopropyi)carbodiimide hydrochloride; acid anhydrides such as acetic anhydride and benzoic 
so anhydride; inorganic bases such as sodium hydroxide, potassium hydroxide, sodium carbonate and 
potassium carbonate; organic bases such as triethylamine, diethylamine, dimethylamine, diisopropyiamine 
and pyridine; organic acids such as acetic acid, p-toluenesuifonic acid and camphorsulfonic acid; and the 
like. The catalysts or reaction accelerators may be used in amounts in a range of from 0.01 to 10 
equivalents, preferably from 0.1 to 1.1 equivalents per mole of the compound of formula (V-b). 
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This step is to convert the compound of formula (V-d) to the compound of formula (V). The reagent 
used in the reaction includes, for example, halogenating agents such as thionyl chloride, phosphorus 
oxychloride and phosphorus pentachloride; or esterifying agents, e.g., alcohols such as methanol and 
ethanol; and phenols such as p-nitrophenol and 2.4-dinitrophenol. The reaction in this step can be carried 
5 out in a suitable solvent, for example, aromatic hydrocarbons such as benzene, toluene and xylene; ethers 
such as ethyl ether, tetrahydrofuran and dioxane; esters such as methyl acetate and ethyl acetate; 
haiogenated hydrocarbons such as methylene chloride, chloroform and carbon tetrachloride: high boiling 
point polar solvents such as dimethylformamide and dimethyl sulfoxide; alcohols such as methanol and 
ethanol: water, and the like. The solvents may be used singly or two or more of the solvents may be used 
jo as mixtures. The reaction proceeds usually at a temperature in a range of from about -78 *C to the boiling 
temperature of the solvent used, preferably from about -10 ‘C to the boiling temperature of the solvent 
used. In the reaction, a catalyst or a reaction accelerator may be used. As for the catalyst or reaction 
accelerator, there can be cited, for example, carbodiimides such as dicyclohexylcarbodiimide, diisopropyl- 
carbodiimide and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride; acid anhydrides such as 
is acetic anhydride and benzoic anhydride; inorganic bases such as sodium hydroxide, potassium hydroxide, 
sodium carbonate and potassium carbonate: organic bases such as triethylamine, diethyl amine 
dimethylamine, diisopropylamine and pyridine; and the like. The catalysts or reaction accelerators may be 
used in amounts in a range of from 0.01 to 10 equivalents, preferably from 0.1 to 1.1 equivalents per mole 
of the compound of formula (V-d). 
so 



Step-6: 

This step is to synthesize the compound of formula (V-d) from the compound of formula (V-a). The 
25 reagent which can be reacted with the compound of formula (V-a) includes acid anhydrides such as acetic 
anhydride and benzoic anhydride; acid chlorides such as acetyl chloride and benzoyl chloride; organic 
acids such as acetic acid, benzoic acid and p-toluenesulfonic acid; ortho esters such as ethyl orthoformate 
and methyl orthoformate; ketones such as acetone adn cyclohexanone; aldehydes such as benzaldehyde 
and acetaldehyde; silylation agent such as trimethylsilyl chloride and dimethylphenylsilyl chloride; alkylation 
30 agents such as diazomethane and dimethyl sulfate; alkylhalides such as methyl iodide and benzyl chloride: 
and the like. The reaction can be earned out in a suitable solvent, for example, aromatic hydrocarbons such 
as benzene, toluene and xylene; ethers such as ethyl ether, tetrahydrofuran and dioxane; esters such as 
methyl acetate and ethyl acetate; haiogenated hydroarbons such as methylene chlorine, chloroform and 
carbon tetrachlorine: high boiling point polar solvents such as dimethylformamide and dimethyl sulfoxide; 
35 alcohols such as methanol and ethanol; ketones such as acetone and methyl ethyl ketone; water, and the 
like. The solvents may be used singly or two or more of the solvents may be used as mixtures. The 
reaction proceeds usually at a temperature in a range of from about -78* C to the boiling temperature of the 
solvent used, preferably from about -10* C to the boiling temperature of the solvent used. In the reaction a 
catalyst or a reaction accelerator may be used. As for the catalyst or reaction accelerator, there can be 
40 cited, for example, carbodiimides such as dicyclohexylcarbodiimide. diisopropylcarbodiimide and 1 -ethyl-3- 
(3-dimethylaminopropyl)carbodiimide hydrochloride: acid anhydrides such as acetic anhydride and benzoic 
anhydride; inorganic bases such as sodium hydroxide, potassium hydroxide, sodium carbonate and 
potassium carbonate: organic bases such as triethylamine. diethylamine, dimethylamine. diisopropylamine 
and pyridine; organic acids such as acetic acid, p-toiuenesulfonic acid and camphorsulfonic acid; and the 
45 ike. The catalysts or reaction accelerators may be used in amounts in a range of from 0 01 to 10 
equivalents, preferably from 0.1 to 1.1 equivalents per mole of the compound of formula (V-a). 



Preparation of Compound of Formula (II) 
so 

The compound of formula (II) can be obtained by reacting the compound of formula (V) 
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wherein R n , R 21 , n and Z 1 have the same meanings as defined above; 
with a compound of formula (VII) 

H-Q-H (VII) 

wherein Q has the same meaning as defined above. 

This reaction can be carried out in a suitable solvent, for example, aromatic hydrocarbons such as 
benzene, toluene and xylene; ethers such as ethyl ether, tetrahydrofuran and dioxane: esters such as 
methyl acetate and ethyl acetate; halogenated hydrocarbons such as methylene chlorine, chloroform and 
carbon tetrachloride; high boiling point polar solvents such as dimethylformamide and dimethyl sulfoxide; 
alcohols such as methanol and ethanol; water, and the like. The solvents may be used singly or two or 
more of the solvents may be used as mixtures. The reaction proceeds usually at a temperature in a range 
of from about -78* C to the boiling temperature of the solvent used, preferably from about -10* C to the 
boiling temperature of the solvent used. 

In the reaction, a catalyst or a reaction accelerator may be used. As for the catalyst or reaction 
accelerator, there can be cited, for example, carbodiimides such as dicyclohexylcarbodiimide, diisopropyl- 
carbodiimide and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride; halogenating agents such 
as thionyl chloride, phosphorus oxychloride and phosphorus pentachloride; acid anhydrides such as acetic 
anhydride and benzoic anhydride; inorganic based such as sodium hydroxide, potassium hydroxide, sodium 
carbonate and potassium carbonate; organic bases such as triethylamine, diethyiamine, dimethylamine, 
diisopropylamine and pyriidine; organic acids such as acetic acid, p-toluenesulfonic acid and camphorsul- 
fonic acid; and the like. The catalyst or reaction accelerators may be used in amounts in a range of from 
0.01 to 10 equivalents, preferably from 0.1 to 1.1 equivalents per mole of the compound of formula (V). 



35 Preparation of Compound of Formula (VI) 

The compound of formula (VI) can be obtained by reacting the compound of formula (VII) 

H-Q-H (VII) 

wherein Q has the same meaning as defined above, 
with a compound of formula (VIII) 

40 R 3 -CO-Z’ (VIII) 

wherein R 3 and Z 1 have the same meanings as defined above. 

H-Q-H (VII) 

wherein Q has the same meanning as defined above. 

This reaction can be carried out in a suitable solvent for example, aromatic hydrocarbons such as 
benzene, toluene and xylene; ethers such as ethyl ether, tetrahydrofuran and dioxane; esters such as 
methyl acetate and ethyl acetate; halogenated hydrocarbons such as methylene chloride, chloroform and 
carbon tetrachloride; high boiling point polar solvents such as dimethylformamide and dimethyl sulfoxide; 
alcohols such as methanol and ethanol; water, and the like. The solvents may be used singly or two or 
more of the solvents may be used as mixtures. The reaction proceeds usually at a temperature in a range 
of from about -78 *C to the boiling temperature of the solvent used, preferably from about -10* C to the 
boiling temperature of the solvent used. 

In the reaction, a catalyst or a reaction accelerator may be used. As for the catalyst or reaction 
accelerator, there can be cited, for example, carbodiimides such as dicyclohexylcarbodiimide, diisopropyl- 
ss carbodiimide and 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride; halogenating agents such 
as thionyl chloride, phosphorus oxychloride and phosphorus pentachloride; acid anhydrides such as acetic 
anhydride and benzoic anhydride; inorganic bases such as sodium hydroxide, potassium hydroxide, sodium 
carbonate and potassium carbonate; organic bases such as triethylamine, diethyiamine, dimethylamine, 
diisopropylamine and pyridine; organic acids such as acetic acid, p-toluenesulfonic acid and camphorsul- 
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fonic acid; and the like. The catalysts or reaction accelerators may be used in amounts in a range of from 
0.01 to 10 equivalents, preferably from 0.1 to 1.1 equivalents per mole of the compound of formula (VII). 

The compounds of the general formula (I) provided by the present invention have an excellent ACAT 
inhibiting activity and are expected to be useful as drugs for the therapy, treatment or prevention of 
hyperlipemia, arteriosclerosis, angina pectoris, myocardial infraction, thrombosis and the tike. 

The ACAT inhibiting activity of the compounds of the present invention can be confirmed by the test 
method described below. 

ACAT inhibition tests were carried out by measuring cholesteryl oleate produced from [1- u C]-oleoyl- 
CoA and endocellular cholesterol similarly to the method of Helgerud et al. [cf. Journal of Lipid Research , 
22 , 497 (1987)] and the method of Folch et al. [cf. Journal of Biological Chemistry , 226 7497^957)^ 

More specifically, 10 ul of a solution of a microsome fraction prepared from a rlfHver (0.3 mg protein) 
in 0.514 M potassium phosphate buffer (pH 7.4) and 5 ul of a solution of 10~ 7 M of a test drug in dimethyl 
sulfoxide were added to 0.5 ml of a solution of 2 uM [1- 14 C]oleoylCoA in 0.514 M potassium phosphate 
buffer, and the mixture was allowed to react at 37* C for 4 minutes. 

Thereafter, 4.2 ml of methanol and 8.3 ml of chloroform were added to the reaction mixture to stop the 
reaction. Then, 2.5 ml of water was added and after shaking the mixture sufficiently a chloroform layer was 
separated. After concentrating it, the chloroform layer was subjected to thin layer chromatography. The 
cholesteryl oleate formed was separated and its radioactivity ws measured by a liquid scientilaltion counter. 

On the other hand, the same tests as above were repeated without using test compounds. The 
radioactivity of the control thus obtained was used as a standard for calculating the ACAT inhibiting activity 
of each test compound. 

The results obtained are shown in Tables la, 1b and 1c. 
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In th8 case where the compounds of the present invention are used as a drug for the therapy, treatment 
or prevention of various diseases such as hyperlipemia, arteriosclerosis, angina pectoris, myocardial 
infraction and thrombosis, the compounds can be formulated together with pharmaceutically accepted 
5 carriers, diluents, excipients, binders, disintegrants, lubricants, antiseptics, stabilizers, dissolving aids, 
corrigents or the like into formulations suitable for administration such as those unit administration formulas, 
for example, tablets, capsules, powders, granules, microcapsules, syrups, elixirs, injectable liquids and 
suppositories. 

While the contents of the active ingredients in the formulations will vary depending on the kinds of the 
70 compounds of as the present invention used, types of the formulations, purposes for which the formulations 
are used, generally the active ingredients are contained in a range of from 0.5 to 90% by weight, and 
preferably from 5 to 60% by weight. 

In the case of solid preparations such as tablets, capsules, powders and granules, the compounds of 
• the present invention can be formulated in a conventional manner together with carriers or diluents such as 
75 lactose, mannitol, glucose, hydroxypropylcellulose, crystallite cellulose, carboxymethylcellulose, starch, 
polyvinylpyrrolidone, aluminum metasiiicate and talc; lubricants such as magnesium stearate; disintegrants 
such as cellulose calcium gluconate; dissolving aids such as glutamic acid and aspartic acid; stabilizers 
such as lactose; and the like. The tablets may if desired be coated with a substance which is soluble in the 
stomach or intestine such as white sugar, gelatin, hydroxypropylmethylcellulose. The capsules may be 
20 either hard capsules or soft capsules. 

In the case of liquid formulations such as syrups, elixirs, solutions, emulsions and suspensions, the 
compounds of the present invention can be formulated by dissolving or dispersing them in a pharmaceuti- 
* cally acceptable liquid medium such as deionized water, physiological saline, buffers and ethanol, and 
optionally adding thereto one or more substances selected from surfactants, edulcorants, corrigents. flavors 
25 and antiseptics. 

On the other hand, injections, which are administered parenterally, include sterile, aqueous or non- 
aqueous solutions, suspensions and emulsions. Such types of injections can be prepared by mixing the 
compounds of the present invention with aqueous diluents such as distilled water for injection and 
physiological saline or non-aqueous diluents such as polyethylene glycol, propylene glycol, olive oil, ethanol 
30 and polysolvate 80 (trademark). The injections may contain one or more auxiliaries such as antiseptics, 
wetting agents, surfactants, dispersants, stabilizers and dissolving aids, if desired. The injections can be 
sterilized usually by filtering them through bacteria trapping filters or by blending or spraying sterilizers. 
Furthermore, it is also possible to use solid formulations prepared by lyophilization or the like after the 
abovedescribed treatments and in addition thereto adding sterilized water or diluent for injection imme- 
35 diately before use. 

The compounds of the present invention can be administered by oral administration or rectal admin- 
istration, or alternatively by parenteral administration such as intravenous administration, intramuscular 
administration and subcutaneous administration. While their dosage will vary depending on the kinds of the 
compounds to be used, administration methods, severity of symptoms of patients to be treated, age and 
40 body weight of patients and judgements by the doctors, it is suitable that the compounds of the present 
invention are administered generally in a dosage of from about 2 to about 500 mg/kg/day once a day or 
dividedly 2 to 4 times a day. However, the dosage is not limited to the above-described conditions but 
dosage either higher or lower than the above-described one may of course be used depending on the 
judgements by the doctors and severity of the symptoms. 

45 Hereafter, the present invention will be explained in greater detail with reference to nonlimitative 
examples. 



Reference Example 1 

50 



Preparation of Benzyl 3-[N-(2,4-Dihydroxy-3.3 -dimethyl-1-oxo)amino]propionate 

A solution of 75 g of calcium pantothenate and 53.8g of benzyl bromide in 1 titer of diemthylformamide 
55 was stirred at 100°C for one night. After completion of the reaction, the solvent was distilled off under 
reduced pressure. The residue was dissolved in water extracted with ethyl acetate. The organic layer was 
washed with water and then with saturated saline, and dried over anhydrous sodium sulfate. Removal of the 
solvent by evaporation afforded 90.3 g of the objective compound (yield: 93%). 
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Property: Oily 



5 



IR (cm X , neat): ^,^1738, 

1662 



Mass Spectrometric Analysis: 

Molecular formula: CisHaaNOs 
Calculated : 309.1576 
Found 309.1577 
NMR($, CDC1 3 ) : 

0.88 (3H,s), 1.00 (3H,s), 2.62 (2H.t.J = 7Hz), 3.45 (1H,d.J = 11Hz), 3.48 (1 H,d,J = 1 1Hz), 3.52-3.64 (2H,m), 
3.99 (1H,s), 5.14 (2H,s), 7.10-7.20 (IH.m), 7.33-7.42 (5H f m) 



Reference Example 2 



2Q Preparation of Benzyl 3-[N-(2,2,5,5-Tetramethyl -1,3-dioxane-4-carbonyl)amino]propionate 

p-Toluenesulfonic acid hydrate (5.6 g) was added to solution of 90 g of benzyl 3-[N-(2,4-dihydroxy-3,3.- 
dimethyl-l-oxo)amino]-propionate in 700 ml of acetone, and the mixture was stirred at room temperature for 
one night. After completion of the reaction, the solvent was disstilled off under reduced pressure. The 
residue was dissolved in ethyl acetate, washed with saturated aqueous sodium bicarbonate solution, with 
water and then with extracted with ethyl acetate. The organic layer was washed with saturated saline, and 
dried over anhydrous sodium sulfate. The residue was subjected to silica gel column chromatography and 
purified to obtain 85 g of the objective compound (yield: 84%). 

Property: Oily 
lR(cm~\ neat): „ NH 3456 
, 001740,1676 

Mass Spectrometric Analysis: 

Molecular formula: C13H27NO5 
Calculated : 349.1889 
Found : 349.1882 
NMR(5, CDCIa): 

0.94 (3H,s), 1.03 (3H,s), 1.41 (3H,s), 1.44 (3H,s), 2.62 (2H,t,J =7Hz), 3.28 (lH,d,J = 12Hz), 3.67 
(1 H,d,J = 12Hz), 3.42-3.65 (2H,m), 4.07 (1H,s), 5.14 (2H,s), 6.90-7.10 (IH.m), 7.30-7.40 (5H,m) 



Reference Example 3 



Preparation of 3-[N-(2,2,5.5-Tetramethyl-1 ,3 -dioxane-4-carbonyl)amino]propionic Acid 

An aqueous IN sodium hydroxide solution (100 ml) was added to a solution 35 g of benzyl 3-[N- 
(2,2,5,5-TetramethyM ,3-dioxane-4-carbonyl)amino]propionate in 350 ml of methanol, and the mixture was 
stirred under ice cooling for 1 hour. After completion of the reaction, methanol was distilled off under 
reduced pressure. The aqueous layer was extracted with ethyl acetate. After adding 1 N hydrochloric acid to 
the aqueous layer to render it acidic, the aqueous layer was extracted with ethyl acetate. The organic layer 
washed with water and then with saturated saline, and dried over anhydrous sodium sulfate. Removal of the 
solvent by evapoation afforded 20.4 g of the objective compound (yield: 78%). 

Property: Melting point, 87.2 to 89.2 * C 
iR(cirr\ neat): , MH 3420 
,c 0 1 734,1 636 

Mass Spectrometric Analysis: 

Molecular formula: Ci 2 H 2 tNOs 
C alculated : 259.1419 
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Found : 259.1425 
NMR(5. CDCls): 

0.98 (3H,s). 1.04 (3H,s), 1.43 (3H,s), 1.48 (3H.s). 2.62 (2H.t.J = 7Hz), 3.29 (1H.d,J = 12Hz), 3.68 
(1 H,d f J = 1 2Hz) f 3.43-3.66 (2H,m). 4.11 (1H,s), 6.90-7.10 (1H,m) 



Reference Example 4 



io . Preparation of Benzyl 3-[N-(5 f 5-0imethyl-2-phenyl-1 ,3-dioxane-4-carbonyi)amino]propionate 

A solution of 3.09 g of benzyl 3-{N-(2 t 4-dihydroxy-3.3 i -dimethyM-oxo)amino]propionate, 6.90 g of 
benzaldehyde dimethylacetal, and 0.19 g of p-toluenesuifonic add in 100 ml of benzene was refluxed for 2 
hours with removing water produced by azeotropy. After completion of the reaction, the reaction mixture 
is was washed with saturated aqueous sodium bicarbonate solution, with water and then with saturated saline, 
and dried over anhydrous sodium sulfate. After removing the solvent by evapoation, the residue obtained 
was purified by silica gel column chromatography to obtain 3.18 g of the objective compound (yield: 80%). 
Property: Oily 
IR(cm~\ neat): ^ H 3456, 

20 .co 1740, 1676 

Mass Spectrometric Analysis: 

Molecular formula: O19H27NO5 
Calculated : 397.1889 
Found : 397.1882 
25 NMR(5, CDCI 3 ): 

1.08 (3H,s), 1.10 (3H,s), 2.62 (2H,t,J = 6Hz), 3.68 (1 H,d,J = 1 1 Hz). 3.45-3.64 (2H,m), 3.72 (1H,d,J = 1Hz), 4.09 
(1 H,s), 5.10(2H,s), 5.51 (IH.s). 6.92-7.04 (1H,m), 7.38-7.52 (10H,m) 



30 Reference Example 5 



Preparation of Benzyl 3-{N-{3.3-Dimethyl-1 ,5-dioxaspiro[5.5]-dodecane-2-carbonyl)amino)propionate 

35 Benzyl S-CN-^^dihydroxy-a.S.-dimethyM-oxoJaminol-propionate (3.09 g and 1.47 g of cyclohexanone 
were reacted in the same manner as in Reference Example 4 to obtain 3.07 g of the objected compound 
(yield: 79%). 

Property: Oily 



IR(cra -1 , neat): ^ cc 1738, 

1680 

Mass Spectrometric Analysis: 

Molecular formula: C22H31 NOs 
Calculated : 389.2202 
Found : 389.2214 
NMR($, CDCI3): 

0.95 (3H,s), 1.03 (3H,s), 1.32-1.50 (4H,m), 1.54-1.70 (4H,m), 1.78-1.90 (2H,m), 2.62 (2H,t.J = 7Hz), 3.25 
(IH.d.J = 12Hz), 3.46-3:66 (2H,m), 3.69 (1H t d.J = 12Hz), 4.08 (1H,s). 5.14 (2H,s), 7.00-7.10 (1H,m), 7.30-7.42 
(5H,m) 



55 



Reference Example 6 



Preparation of 3-[N-(5,5-Dimethyl-2-phenyl-1 ,3-dioxane-4-carbonyl)amino]propionic Acid 
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Benzyl 3-[N-(5 l 5-Dimethyl-2-phenyl-1,3-dioxane-4-carbonyl)amino]propionate (1.0 g) was reacted in the 
same manner as in Reference Example 3 to obtain 0.77 g of the objctived compound (yield: quantitative). 
Property: Oily 
lR(cm“\ neat): , NH 3420, 

5 ,001732, 1636 

Mass Spectrometric Analysis: 

Molecular formula: Ct6H 2 iNOs 
Calculated : 307.1419 
Found : 307.1423 
io NMR(5. CDCI 3 ): 

1.11 (3H.s), 2.62 (2H,t,J = 7Hz), 3.28 (1H,d,J = 12Hz), 3.44-3.64 (2H,m) t 3.68 (1 H,d.J = 1 Hz). 3.73 

(1H.d,J = 11Hz), 4.12 (1 H,s), 5.51 (1H,s). 7.00-7.10 (1H,m). 7.38-7.45 (3H.m). 7.45-7.52 (2H.m) 



is Referenc Example 7 



Preparation of 3-[N-(3,3-Dimethyi-1 ,5-dioxaspiro[5,5)dodecane-2-carbonyl)amino]propionic Acid 

2Q In a solution of .95 g of benzyl 3-[N-(3,3-dimethyl-1 t 5-dioxaspiro[5,5)-dodecane-2-carbonyl)amino]- 

propionate in 20 ml of methanol was suspended 20 mg of 10% palladium-on-carbon, and the suspension 
was stirred at room temperature for one night under hydrogen gas atmosphere. After completion of the 
reaction, insoluble matter was filtered. Removal of the solvent by evaporation afforded 1.50 g of the 
objective compound. 

25 Property: Oily 

lR(cm~\ neat): , C o1728, 1670 
Mass Spectrometric Analysis: 

Molecular formula: C1SH25NO5 
Calculated : 299.1732 
30 Found : 299.1718 
NMR(5, CDCI3): 

0.99 (3H.s), 1.04 (3H.S), 1.32-1.51 (4H,m), 1.54-1.94 (7H,m), 2.64 (2H,t, J = 6Hz) f 3.26 (1 H,d.J = 12Hz), 3.71 
(1 H,d,J = 12Hz), 3.46-3.64 (2H,m), 4.12 (1H,s), 7.08-7.14 (1H,m) 

35 

Reference Example 8 

Preparation of 3-[N-(3,3-Dimethyl-1 ,5-dioxaspiro[5,5]dodecane-2-carbonyl)amino]propionic Acid 
40 

Acetic anhydride (10.2 g) was added to a suspension 4.47 g of calcium pantothenate in 20 ml of 
pyridine, and the mixture was stirred for one night. After completion of the reaction, the reaction mixture 
was poured in ice water. After stirring for 2 hours, IN Hydrochloric acid was added to the reaction mixture 
to adjust pH to a value of about 2, followed by extraction with ethyl acetate. The organic layer was washed 
45 with saturated saline, and dried over anhydrous sodium sulfate. After removal of the solvent, 4.19 g of the 
objective compound was obtained as a residue (yield: 69%). 

Property: Oily 

50 Reference Example 9 



Preparation of 4-Nitropheny 3-[N-(2.4-diacetoxy -3,3-dimethyl-1-oxobutyl)amino]propionate 

55 Dicyclohexylcarbodiimide (15.5 g) was added to a solution of 22.6 g of 3-[N-(2.4-diacetoxy-3, 3-dimethyl 
-1 -oxobutyl)amino]propionic acid and 10.4 g of p-nitrophenol in 500 ml of tetrahydrofuran, and the mixture 
was stired for one night. After completion of the reaction, insoluble matter was removed and the solvent was 
distilled off under reduced pressure. The residue was dissolved in ethyl acetate. The resulting solution was 
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washed with saturated aqueous sodium bicarbonate solution, with water and then with saturated saline, and 
dried over anhydrous sodium sulfate. After removing the solvent by evaporation, 10.2 g of the objectived 
compound was obtained as a residue (yield: 32%). 

Porperty: Oily 

5 IR(cm“\ neat): ,nh3456, 

.col 740. 1676 

Mass Spectrometric Analysis: 

Molecular formula: Cisl-^NaOa 
Calculated : 424.1481 
io Found : 424.1467 
NMR($, CDCIs): 

1.04 (3H,s). 1.08 (3H.s), 2.06 (3H,s). 2.10 (3H,s), 2.84-2.91 (2H,m), 3.50-3.76 (2H,m), 3.86 (1H.d.J = 11Hz), 
6.06 (1H.d.J= 11Hz), 4.93 (1H,s), 6.50-6.66 (1H,m), 7.29 (2H,d.J,7Hz), 8.28 (2H,d,7Hz) 



is 

Reference Example 10 



Preparation of Benzyl 2-[N-(2,4-Dihydroxy-3,3-dimethylbutanoyl)-amino]acetate 

20 

A solution of 13.0 g of pantolactone, 8.3 g of glycine and potassium hydroxide (final concentration: 
85%) in 100 ml of methanol was heated under reflux for 3 hours. The solvent was distilled off under 
reduced pressure. After drying, the residue was dissolved in 150 ml of dimethylformamide, and 18.8 g of 
benzyl bromide was added to the resulting solution, followed by stirring at room temperature for 20 hours. 

25 The reaction mixture was distilled under pressure, and the residue obtained was dissolved in water and 
extracted with ethyl acetate. The organic layer was washed with water and then with saturate saline, and 
dried over anhydrous sodium sulfate. The residue obtained was purified by silica gel column chromatog- 
raphy to obtain 12.8 g of the objective compound (yield: 43%). 

NMR(5, CDCh) : 

30 0.95 (3H,s), 1.60 (3H,s), 2.73 (2H,brs), 3.51 (1H,d,J = 11Hz), 3.56 (1 H.d.J = 1 1 Hz), 4.03-4.21 (2H t m), 4.09 

(1 H.s). 5.19 (2H,s), 7.23-7.28 (1 H,m), 7.33-7.42 (5H,m) 



Reference Example 11 

35 



Preparation of o-Oieoylaminoaniiine 

N.N -Dicyclohexylcarbodiimide (2.27 g) was added to a solution of 2.82 g of oleic acid and 1.62 g of o- 

40 phenylenediamine in 50 ml of methylene chloride with stirring under ice cooling. The mixture was stirred at 
room temperature for one night. After completion of the reaction insoluble matter was filtered, followed by 
removal of the solvent by evaporation. The residue obtained was purified by silica gel column chromatog- 
raphy to obtain 2.84 g of the objective compound (yield: 76%). 

Property: Oily 

45 IR(cm*"\ neat): rNH 3284, ^1646 
Mass Spectrometric Analysis: 

Molecular formula: C 24 .H 4 . 0 N 2 O 
Calculated : 372.3140 
Found : 372.3129 

so 0.88 (3H,t,J = 7Hz), 1.18-1.45 (20H,m), 1.65-1.81 (2H,m), 1.90-2.09 (4H.m), 2.41 (2H.t.J = 7Hz), 3.84 (2H,brs), 
5.28-5.43 (2H,m), 6.76-6.83 (2H,m), 7.02-7.13 (2H.m), 7.1 7 (1 H.d.J = 8 Hz) 



Reference Example 12 

55 



Preparation of m-OIeoylaminoaniline 
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Oleic acid (2.82 g) and m-phenylenediamine (1 .62 g) were reacted in the same manner as Reference 
Example 1 1 to obtain 2.60 g of the objective compound (yield: 70%). 

Property: Oily 

IR(cm”\ neat): , N h3324, ,001658 
5 Mass Spectrometric Analysis: 

Molecular formula: C2*H*oN2 0 
Calculated : 372.3140 
Found : 372.3143 
NMR(5, CDCI 3 ): 

io 0.88 (3H,t.J = 7Hz). 1.20-1.42 (20H,m), 1.64-1.78 (2H.m). 1.90-2.09 (4H,m), 2.32 (2H,t,J = 7Hz), 3.70 (2H,brs). 
5.29-5.40 (2H,m), 6.42 (1H,dJ = 8Hz), 6.62 (1H,d,J = 8Hz), 7.00 (IH.brs), 7.21 (IH.s) 



Reference Example 13 



Preparation of p-Oleoylaminoaniline 

Oleic acid (2.82 g) and p-phenylenediamine (1 .62 g) were reacted in the same manner as in Reference 
20 Example 11 to obtain 2.85 g of the objective compound (yield: 77%). 

Property: Oily 

IR(cm~\ neat): ^ H 3294, ,co1656 
Mass Spectrometric Analysis: 

Molecular formula: C24H40N2O 
25 Calculated : 372.3140 
Found : 372.3138 
NMR($, CDCb): 

0.88 (3H,t,J = 7Hz), 1.18-1.42 (20H.m). 1.64-1.77 (2H,m), 1.92-2.09 (4H,m), 2.31 (2H.t,J =7Hz). 3.60 (2H,brs), 
5.29-5.40 (2H,m), 6.65 (2H,d,J = 9Hz), 6.92 (IH.brs). 7.26 (2H,d,J = 9Hz) 



Reference Example 14 



35 Preparation of p-Oleoylaminoaniline 

Oleic acid (2.82 g) and p-aminophnol (1.64 g) were reacted in the same manner as in Reference 
Example 11 to obtain 1.57 g of the objective compound (yield: 42%). 

Property: Oily 

40 iR(cnrr\ neat): rNH . ,co1646. 

Mass Spectrometric Analysis: 

Molecular formula: C24H39NO2 
Calculated : 373.2980 
Found : 373.2988 
45 NMR($, CDCb): 

0.88 (3H,t,J - 7Hz), 1.20-1.42 (20H,m), 1.65-1.79 (2H,m). 1.89-2.09 (4H,m). 2.31 (2H,t.J = 7Hz). 5.28-5.41 
(2H,m), 6.77 (2H,d,9Hz). 7.04 (IH.brs), 7.32 (2H,d,J = 9Hz) 



50 Reference Example 15 



Preparation of 2,4-Diacetoxy-N-[3-[(4-hydroxyphenyl)amino]-3-oxopropyl]-3,3-dimethyibutanamide 

55 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide (2.30 g) was added to a solution of 3.03 g of 3-[N-(2,4- 
diacetoxy-3,3-dimethyl-1-oxobutyl)amino]propionic acid and 2.18 g of p-aminophenol in 50 ml of methylene 
chloride, and the mixture was stirred for one night. After completion of the reaction, the reaction mixture 
was washed with water, and dried over anhydrous sodium sulfate. After removing the solvent by evapora- 
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tion, the residue obtained was purified by silica gel column chromatography to obtain 1 .92 g of the objective 
compound was obtained as a residue (yield: 50%). 

Property: Oily 

IR(cm“\ neat): ^1750, 1660 
5 Mass Spectrometric Analysis: 

Molecular formula: Ct 9 H26 N2O7 
Calculated : 394.1740 
Found : 394.1746 
NMR(5, CDCI3): 

to 1.02 (3H,s), 1.06 (3H.s), 2.05 (3H,s), 2.07 (3H,s) f 2.55 (2H,t,J = 6Hz), 3.50-3.71 (2H,m), 3.84 (IH.d.J = 12Hz), 
4.03 (IH.d.J- 12Hz), 4.90 (1H,s), 6.74-6.83 (1H,m), 6.79 (2H,d,J= 8Hz), 7.35 <2H,d,J = 8Hz). 7.47 (IH.brs) 



Reference Example 16 
15 



Preparation of S-4-Aminophenyl S-tN-^A-Diacetoxy-S.S-dimethyM-oxobutyOaminojpropanethioate 

3-[N-{2,4-Diacetoxy-3 t 3-dimethyM-oxobutyl)amino]propionic acid (1.52 g) and 1.00 g of p- 
20 aminothiophenol were reacted in the same manner as in Reference Example 1 1 to obtain 0.335 mg of the 
objective compound (yield: 16%) 

Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: Ci9H26N20gS 
25 Calculated : 410.1511 
Found : 410.1520 
NMR(5, CDCIa): 

1.01 (3H,s), 1.06 (3H,s), 2.06 (3H,s), 2.11 (3H,s), 2.87 (2H,t.J = 6Hz), 3.44-3.69 (2H.m), 3.81 (1 H.d.J = 11Hz), 
4.03 (1 H.d.J = 11 Hz), 4.97 (1H,s), 6.50 (1 H,t.J = 6Hz), 6.92 (2H,d,J = 8Hz), 7.24 (2H,d,J = 8Hz) 



Reference Example 17 



35 Preparation of S-4-Aminophenyl 9-Octadecenethioate 

Oleic acid (2.82 g) and 1 .88 g of p-aminothiophenol were reacted in the same manner as in Reference 
Example 1 1 to obtain 2.86 g of the objective compound (yield: 74%). 

Property: Oily 

40 IRtcm" 1 , neat): ^3500. .col 698 
Mass Spectrometric Analysis: 

Molecular formula: C24H39NOS 
Calculated : 389.2752 
Found : 389.2754 
45 NMR( 5 , CDCI3): 

0.88 (3H,t,J = 7Hz), 1.19-1.41 (20H,m), 1.62-1.75 (2H.m). 1.91-2.09 (4H,m), 2.60 (2H,t,J =7Hz), 3.83 (2H,brs), 
5.29-5.41 (2H,m) f 6.68 (2H,d,8Hz), 7.1 6 (2H,d, J = 8Hz) 



50 Reference Example 18 



Preparation of N-(4-Hydroxyphenyl)-3-[N-(2^ t 5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide 

55 3-[N-(2,2.5,5-Tetramethyl-1,3-dioxane-4-carbonyl)amino]propionic acid (1.04 g) and 0.665 g of p* 
aminophenol were reacted in the same manner as in Reference Example 15 to obtain 1.37 g of the 
objective compound (yield: 98%). 

Property: Oily 
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IR(cm“\ neat): ,co1660 
Mass Spectrometric Analysis: 

Molecular formula: CisHasNzOs 
Calculated : 350.1841 
5 Found : 350.1846 
NMR(6, CDCb): 

0.97 (3H.s), 1.04 (3H,s), 1.41 (3H,s), 1.45 (3H.s), 2.26 (2H,t.J=6Hz), 3.50-3.72 (2Km), 3.28 (IH.d.J = 12Hz), 
3.68 (1H,d.J = 12Hz), 4.10 (1H,s), 6.78 (2H,d,J = 8Hz), 7.13 (IH.d.J = 6Hz). 7.32 (2H,d,J =8Hz) t 8.02 (IH.s) 

70 

Reference Example 19 



Preparation of N-(4-Hydroxyphenyl)-3-[N-(2 1 2,5 f 5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide 
is 

3-[N-(2,2,5,5-Tetramethyl-1,3-dioxane-4-carbonyl)arnino]propionic acid (1.30 g) and 1.00 g of p- 
aminothiophenol were reacted in the same manner as in Reference Example 15 to obtain 0.28 g of the 
objective compound (yield: 15%). 

IR(cm~\ neat): ,c 0 1692 
20 Mass Spectrometric Analysis: 

Molecular formula: C 18 H 26 N 2 O 4 .S 
Calculated : 366.1613 
Found : 366.1608 
NMR(5, CDCI3): 

25 1.00 (3H,s), 1.04 (3H,s). 1.42 (3H,s), 1.45 (3H,s). 2.78-2.97 (2H,m), 3.29 (1H,d.J= 11Hz), 3.45-3.71 (2H.m). 

3.69 (1H,d,J = 1 1 Hz), 4.08 (1H,s), 6.69 (2H,d,J =8Hz), 6.84-6.92 (1H,m), 7.15 (2H,d.J=8Hz) 



Reference Example 20 



Preparation of p-OIeoylaminophenol 

Sodium carbonate (1.27 g) was added to a solution of 1.09 g of 2-aminophenol in a mixed solvent 
35 composed of 20 ml of ethyl acetate and 20 ml of water. To the resulting mixture was added a solution of 
3.01 g of oleoyl chloride in 10 ml of ethyl acetate portion-wise with stirring under ice cooling. The stirring 
was continued for additional 2 hours. After completion of the reaction, the organic layer was separated, 
washed with water and then with saturated saline, and dried over anhydrous sodium sulfate. After removal 
of the solvent by evaporation, the residue obtained was purified by silica gel column chromatography to 
40 obtain 3.40 g of the objective compound (yield: 91%). 

Property: Oily 
IR(cm”\ neat): ,co1646 
Mass Spectrometric Analysis: 

Molecular formula: C24 Has NO2 
45 Calculated : 373.2980 
Found : 373.2988 
NMR(5, CDCb): 

0.88 (3H,t.J=7Hz), 1.18-1.45 (20H,m). 1.66-1.80 (2H.m). 1.92-2.10 (4H,m), 2.45 (2H,d.J = 7Hz). 5.28-5.40 
(2H,m), 6.85 (2H,d,8Hz), 6.97 (1 H.d.J = 8Hz), 7.02 (1H,d.J= 8Hz), 7.13 (IH.d.J = 8Hz). 7.45 (IH.brs) 



Reference Example 21 



55 Preparation of N-(2-Hydroxyphenyl)-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide 

3-[N-(2,2,5.5-Tetramethyl-1,3-dioxane-4-carbonyl)amino]propionic acid (0.26 g) and 0.13 g of o- 
aminophenol were reacted in the same manner as in Reference Example 15 to obtain 0.34 g of the 
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objective compound (yield: 98%). 

Property: Oily 
IR(cm“\ neat): ,<x>1660 
Mass Spectrometric Analysis: 
s Molecular formula: C18H26N2O5 
Calculated : 350.1841 
Found : 350.1843 
NMR($, CDCI3): 

0.97 (3H f s), 1.03 (3H,s), 1.42 (3H.s), 1.46 <3H,s). 2.77 (2H,t.J = 6Hz), 3.28 (IH.d.J = 12Hz). 3.59-3.77 <2H.m). 
10 4.11 (1H,s), 6.86 (1 H f t.J — 8Hz), 7.01 (IH.d.J = 8Hz), 7.08-7.22 (3H,m) 8.80 (1H,s) 



Reference Example 2 2 



15 

Preparation of N-(2-aminophenyl)-3-{N-(2 f 2,5,5-tetramethyl-l ,3-dioxane-4-carbonyl)amino]propanamide 

3-{N^2,2 t 5 I 5-Tetramethyl-1,3-dioxane-4-carbonyl)amino]propionic acid (3.89 g) and 2.16 g of o- 
phenylenediamine were reacted in the same manner as in Reference Example 15 to obtain 2.48 g of the 
20 objective compound (yield: 47%). 

Property: Oily 
IR(cm~\ neat): ^1660 
Mass Spectrometric Analysis: 

Molecular formula: C18H27N3O* 

25 Calculated : 349.2001 
Found : 349.1993 
NMR(S, CDCI3): 

0.99 (3H,s), 1.03 (3H,s), 1.42 (3H,s). 1.45 (3H,s), 2.67 (2H,t.J = 6Hz) ( 3.59-3.70 2H,m). 3.28 (IH.d.J = 12Hz) t 
3.68 (1H,d t J = 12Hz), 4.10 (1H,s) t 6.72.-6.82 (2H,m), 7.03-7.16 2H,m), 7.20 (IH.d.J =8Hz), 7.87 (1H,s) 



Reference Example 23 



35 Preparation of m-Linoleoylaminoaniline 

Linolic acid (0.841 g) and 0.541 g of o-phenylenediamine were reacted in the same manner as in 
Reference Example 11 to obtain 0.79 g of the objective compound (yield: 62%). 

Property: Oily 

40 !R(cm~\ neat): * c 0 1646 

Mass Spectrometric Analysis: 

Molecular formula: C2*H 3 8N 2 0 
Calculated : 370.2984 
Found : 370.2981 
45 NMR($, CDCI3): 

0.89 (3H,t,J = 7Hz), 1.22-1.43 (14H.m), 1.63-1.88 (2H,m), 1.98-2.11 (4H,m). 2.32 (2H,t,J =7Hz), 2.77 
(2H,t,J = 6Hz), 5.28.-5.46 (4H,m), 6.47 (1 H,d,J = 8Hz), 6.69 (1H,d,8Hz), 7.07 (1H,t,J= 8Hz). 7.14 (1H,s), 7.24 
(1H.s) 



50 

Reference Example 24 



Preparation of o-Lauroylaminoaniline 

p-Phenylenediamine (342 mg) and 219 mg of 1-lauroyl chloride were reacted in the same manner as in 
Reference Example 20 to obtain 250 mg of the objective compound (yield: 86%). 

Property: Oily 
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lR(cm~\ neat): ,001651 
Mass Spectrometric Analysis: 

Molecular formula: C 18 H 30 N 2 O 
Calculated : 290.2358 
s Found : 2902362 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 1.17-1.42 (16H,m), 1.63-1.78 (2H,m), 2.31 (2H,t,J = 7Hz), 3.581 (2H.bris). 8.64 (2H,d.z). 
6.98 (1 H.brs), 7.26 (2H t d.J= 9Hz) 

10 

Reference Example 25 



Preparation of p-Linoienoylaminoaniline 
75 

Linolenic acid (835 mg) and 546 mg of p-aminophenol were reacted in the same manner as in 
Reference Example 11 to obtain 1.03 g of the objective compound (yield: 55%). 

Porperty: Oily 
IR(cm“\ neat): ,c 0 1646 
20 Mass Spectrometric Analysis: 

Molecular formula: C24H35NO2 
Calculated : 369.2667 
Found : 369.2672 
NMR(5, CDCI3): 

25 0.97 (3H,t.J = 7Hz), 1.19-1.44 (8H,m), 1.56-1.77 (2H,m), 1.98-2.12 (4H,m). 2.33 (2H,t,J = 7Hz), 2.71-2.88 

(4H,m), 5.26-5.45 (6H,m), 6.77 (2H,d,9Hz) f 7.05 (1H,s), 7.31 (2H,d,J=9Hz) 



Reference Example 26 
30 

Preparation of trans-2-(OIeoylamino)cyclohexylamine 

Sodium methoxide (0.60 g) was added to a solution of 1.14 g of trans-1 ,2-diaminocyclohexane and 2.96 
35 g of methyl oleate in 15 ml of benzene, and the mixture was heated under reflux for 20 hours. After 
completion of the reaction, the solvent was distilled off under reduced pressure and the residue was 
dissolved in ethyl acetate-water. The organic layer was washed with saturated saline, and dried over 
anhydrous sodium sulfate. After drying it over anhydrous sodium sulfate, the residue obtained was purified 
by silica gel column chromatography to obtain 2.54 g of the objective compound (yield: 68%). 

40 Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C 24 .H 4 . 5 N 2 O 
Calculated : 378.3610 
Found : 378.361 1 
45 NMR(5, CDCb): 

0.88 (3H,t.J = 7Hz), 1.12-1.48 (24H,m), 1.53-1.79 (4H.m), 1.91 (6H,m). 2.18-2.35 (2H,m). 2.52-2.95 (3H,m). 
3.62-3.78 (1 H,m), 5.28-5.40 (2H.m), 6.08-6.20 (1 H.m) 



so Reference Example 27 



Preparation of (S,S)-2-(Oleoylamino)cyclohexylamine 

55 (S,S>1,2-Diaminocyclohexane (1.14 g) and 2.96 g of methyl oleate were reacted in the same manner as 

in Reference Example 26 to obtain 2.41 g of the objective compound (yield: 65%) 

Property: Oily 

Mass Spectrometric Analysis: 
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Molecular formula: C 24 H 46 N 2 O 
Calculated : 378.3610 
Found : 378.3612 
NMR(5, CDCI3): 

s 0.88 (3H,t,J=7Hz), 1.12-1.48 (24H,m), 1.53-1.79 (4H,m). 1.91 ( 6 H.m). 2.18-2.35 (2H,m). 2.52-2.95 (3H.m), 
3.62-3.78 (1 H,m). 5.28-5.40 ( 2 H.m), 6.08-6.20 (1 H,m) 



Reference Example 28 
to 



Preparation of (1 R t 2R)-2-(OIeoylamino)cycIohexanol 

(1 R,2R)-2-Aminocyclohexanol (1.15 g) and 3.0 g of oleyl chloride were reacted in the same manner as 
15 in Reference Example 20 to obtain 3.74 g of the objective comound (yield: 99%). 

Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C 24 H 45 NO 2 
Calculated : 379.3450 
20 Found : 379.3453 
NMR($, CDCI3): 

0.88 (3H,t, J = 7Hz), 1.10-1.42 (24H,m) I 1.57-1.78 (4H,m), 1.89-2.10 ( 6 H,m), 2.22 (2H.t,J =7Hz). 3.32 
(1 H.ddd.J = 11 Hz.l 1 Hz,5Hz). 3.58-3.70 (1H,m), 528-5.50 (3H,m) 



25 

Reference Example 29 



Preparation of (1 S,2S)-2-(OIeoylamino)cyclohexanol 

30 

(1S r 2S)-2-Aminocyclohexanol (1.15 g) and 3.0 g of oleyl chloride were reacted in the same manner as 
in Reference Example 20 to obtain 3.76 g of the objective compound (yield: 99%). 

Property: Oily 

Mass Spectrometric Analysis: 

35 Molecular formula: C 24 H 45 NO 2 
Calculated : 379.3450 
Found : 379.3453 
NMR(5, CDCIs): 

0.88 (3H,t,J=7Hz), 1.10-1.42 (24H,m), 1.57-1.78 (4H,m), 1.89-2.10 ( 6 H.m), 2.22 (2H.t, J = 7Hz), 3.32 
40 (1 H.ddd.J = 1 1 Hz.1 1 Hz, 5Hz), 3.58-3.70 (1 H,m), 528-5.50 (3H,m) 



Reference Example 30 



45 

Preparation of (1 R,2R)-2-(Stearoylamino)cyclohexanol 

(1R,2R)-2-Aminocyclohexanol (1.15 g) and 3.02 g of stearyl chloride were reacted in the same manner 
as in Reference Example 20 to obtain 3.0 g of the objective compound (yield: 100%). 
so Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C 24 H 47 NO 2 
Calculated : 381 .3606 
Found : 381.3611 
55 NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.11-1.41 (32H.m), 1.57-1.78 (4H,m). 1.89-2.11 (2H,m), 2.22 (2H,t,J =7Hz), 3.31 
(1 H.ddd.J = 11 Hz, 1 1Hz. 5Hz), 3.58-3.70 (IH.rn). 5.42-5.51 (IH.m) 
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Reference Example 31 



Preparation of (1S,2S)-2-(Linoleoylamino)cyclohexanol 

5 

(1 S,2S)-2-Am!nocyclohexanoJ (1.15 g) and 2.98 g of linolyl chloride were reacted in the same manner 
as in Reference Example 20 to obtain 3.76 g of the objective compound (yield: 99%). 

Property: Oily 

Mass Spectrometric Analysis: 
w Molecular formula: C2+H43N02 
Calculated : 377.3293 
Found : 377.3299 
NMR(5, CDCIa): 

0.89 (3H,t,J = 7Hz). 1.12-1.41 (18H,m). 1.58-1.77 (4H,m), 1.89-2.18 (6H,m). 2.22 <2H,t,J = 8Hz), 2.77 
is (2H t t,J = 6Hz), 3.31 (2H,ddd,J = 1 1 Hz,1 1 Hz, 5Hz), 3.59-3.70 (1 H.m). 5.29-5.47 <5H,m) 



Reference Example 32 
20 

Preparation of (1 S,2S)-2-(N-Benzyl-N-hexy lcarbamoyl)aminocyciohexanol 

A solution of 470 mg of phenyl chlorocarbonate in 5 ml of ethyl acetate was added portion-wise to a 
solution of 345 mg of (lS,2S)-2-aminocyclohexanol and 424 mg of sodium carbonate in a mixed solvent 
25 composed of 10 ml of ethyl acetate and 10 mi of water with stirring under ice cooling. After completion of 
the addition, the resulting mixture was stirred for additional 2 hours. After completion of the reaction, the 
aqueous layer was separated and extracted with ethyl acetate. The extract was combined with the organic 
layer, which was then washed with saturated saline. After drying it over anhydrous sodium sulfate, the 
combined organic layer was distilled to remove the solvent. Then, N-benzylhexylamine (1.15 g) was added 
30 to the residue obtained, and the mixture was stirred at 100* C for 1 hour. After completion of the reaction, 
the residue obtained was purified by silica gel column chromatography to obtain 866 mg of the objective 
compound (yield: 87%). 

NMR($, CDCI3): 

0.87 (3H,t,J " 7Hz), 0.96-2.08 (16H,m), 3.15-3.54 (4H,m), 4.25 (IH.d.J =6Hz), 4.47 (2H,s), 4.67 

35 (1H,d,J = 3Hz), 7.20-7.41 (5H,m) 



Reference Example 33 

40 

Preparation of (S)-1 -(t-Butoxycarbonel)-2-(oleoylaminomethyl)-pyrrolidine 

(S)-2-Aminomethyt-1-(t-butoxycarbony!)pyrrolidine (607 mg) and 903 mg of oleyl chloride were reacted 
in the same manner as in Reference Example 20 to obtain 1.16 g of the objective compound (yield: 83%). 

45 Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C 28 H 52 N 2 O 3 
Calculated : 464.3977 
Found : 464.3969 
50 NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.16-1.37 (20H,m). 1.16-1.37 (20H,m), 1.48 (9H.S). 1.53-2.09 (10H,m), 2.1 7 (2H.t,J = 7Hz), 
3.13-3.45 (4H,m), 3.97-4.10 (1H,m), 5.28-5.41 (2H,m). 7.42 (IH.brs) 



55 Reference Example 34 



Preparation of (R)-1 -(t-Butoxycarbonel)-2-(oleoylaminomethyl)-pyrrolidine 
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5 



10 



(R)-2-Aminomethyl-1-(t-biitoxycarbonyOpyrroHdinQ (401 mg) and 600 mg of oleyl chloride were reacted 
in the same manner as in Reference Example 20 to obtain 816 mg of the objective compound (yield: 88%) 
Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C2 8 H52N 2 0 3 
Calculated : 464.3977 
Found : 464.3969 



NMR($. CDCla): 

0.88 (3H,t,J = 7Hz), 1.16-1.37 (20H,m), 1.48 (9H,s), 1.53-2.09 (10H,m), 2.17 (2H,t J = 
3.97-4.10 (1H,m), 5.28-5.41 (2H,m), 7.42 (IH.brs) 



7Hz), 3.13-3.45 (4H,m), 



Reference Example 35 



15 

(A) Preparation of (R)-1-(t-Butoxycarbonel)-2-(oleoylaminomethyl)pyrrolidine 



20 



25 



3- Amino- 1 -(t-butoxycarbonyl)piperidine (400 mg) and 600 mg of oleyl chloride were reacted in the same 
manner as in Reference Example 20 to obtain 742 mg of the ojective compound (yield- 85%) 

Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C28HS2N2O3 
Calculated : 464.3977 
Found : 464.3984 
NMR (s, CDCI3): 

0.88 (3H,t, J = 7Hz), 1.17-1.41 (20H,m), 1.49-1.84 (6H,m), 1.91-2.09 (4H,m), 2.15 (2HtJ = 7Hz) 215 
(2H,t, J = 7Hz), 3.22-3.53 (4H,m), 3.92-4.03 (1H,m), 5.28-5.41 (2H,m), 5.47-5.62 (1H,m) 



so (8) Preparation of 3-Oleoylaminopiperidine 



35 



40 



45 



A solution 464 mg of 1-(t-butoxycarbonyl)-3-{oleoylamino)pipQridine in 6 ml of 50% trifluoroacetic acid- 
m was stirred at room tempeature for i hour. After completion of the reaction, the solvent 

was distilled off. The residue obtained was dissolved in 20 ml of ethyl acetate. After adding saturated 
aqueous sod.um carbonate solution to the solution to neutralize it, the organic layer was separated. The 
orgamc layer was washed with saturated saline, and dried over anhydrous sodium sulfate, followed by 
removal of the solvent therefrom by evaporation. The residue obtained was purified by silica gel column 
chromatography to obtain 332 g of the objective compound (yield: 91%). 

Mass Spectrometric Analysis: 

Molecular formula: C23H44.N2O 
Calculated : 364.3453 
Found : 364.3451 
NMR($, CDCI3): 

0.88 (3H,t J = 7Hz), 1.17-1.39 (20H,m), 1.54-1.86 (6H,m), 1.90-2.08 (4H,m), 2.20 (2H,t,J =7Hz), 2.70-3.07 
(4H,m), 4.00-4.07 (1H,m), 5.28-5.44 (2H,m), 6.49-6.63 (1H,m) 



Reference Example 36 



50 



(A) Preparation of 
propanoyl]aminopiperidine 



1-(t-Butoxycarbonel)-3-[3-{N-(2»2 f 5 t 5-Tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 



„ 3-Amino-1-(t-butoxycarbonyl)piperidine (681 mg) and 0.88 g of 3-[N-(2.2.5.5-Tetramethyl-1,3-dioxane-4- 
ss carbony l)amino Jpropionic acid were reacted in the same manner as in Reference Example 25 to obtain 1 38 
g of the objective compound (yield: 97%). 

Property: Oily 

Mass Spectrometric Analysis: 
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Molecular formula: C22H39N3O 6 
Calculated : 441 .2838 
Found : 441.2861 
NMR(5, CDCI 3 ): 

5 0.97-0.98 (3H,m), 1.05 (3H,s). 1.42-1.43 (3H,m). 1.46 (10H.S). 2.43 (2H,t,J = 7Hz) t 3.05-3.27 (2H t m). 3.28 

(1H,d,J = 12Hz) p 3.36-3.67 (5H,m). 3.69 (IH.d.J = 12Hz), 3.87-4.00 (1H,m), 4.07-4.08 (1H,m), 5.93-6.02 
(1H,m), 6.99-7.08 (IH.m) 



70 Reference Example 37 



Preparation of 1-Oleoyl-4-hydroxypiperidine 

75 4-Hydroxypiperidine (2.02 g) and oleyl chloride (6 g) were reacted in the same manner as in Reference 
Example 20 to obtain 5.8 g of the objective compound (yield: 79%). 

Property: Oily 
IR(cm“\ neat): 

*nh3428, 

20 ^28 

Mass Spectrometric Analysis: 

Molecular formula: C 23 H 43 NO 2 
Calculated : 365.3293 
Found : 365.3309 
25 NMR(5, CDCI3): 

1.88 (3H f t.J = 7Hz), 1.22-1.40 (2H,s), 1.42-1.68 (4H.s), 1.82-2.06 (6H,m), 2.33 (2H,t, J = 7Hz), 3.10-3.28 
(2H,m), 3.68-3.82 (1H,m). 3.88-3.98 (1H,m), 4.02-4.18 (1H,m). 5.30-5.42 (2H,m) 



30 Reference Example 38 



Preparation of t-Oieoyl-3-hydroxypiperidine 

35 3-Hydroxypiperidine (1.38 g) and oleyl chloride (3.01 g) were reacted in the same manner as in 
Reference Example 20 to obtain 3.33 g of the objective compound (yield: 91%). 

Property: Oily 
IR(cm“\ neat): 

,oh3428 
40 ,<x)1628 

Mass Spectrometric Analysis: 

Molecular formula: C 2 3H*3N02 
Calculated : 365.3293 
Found : 365.3286 
45 NMR($, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.20-1.39 (20H,m). 1.40-2.09 (lOH.m), 2.32 (2H,t.J =7Hz). 3.18-3.35 (2H,m). 3.67-3.84 
(5H.m), 5.28-5.40 (2H,m) 



so Reference Example 39 



Preparation of (R)-1-Oleoyl-2-pyrrolidinemethanol 

55 D-2-pyrrolidinemethanol (405 mg) and oleyl chloride (1.20 g) were reacted in the same manner as in 
Reference Example 20 to obtain 1.46 g of the ojective compound (yield: 100%). 

Property: Oily 
IRfcm' 1 , n8at): 



81 




BP 0 421 441 A2 



5 



10 



*oh3430, 
fCqI 625 



Mass Spectrometric Analysis: 

Molecular formula: C2 3 H4 3 N0 2 
Calculated : 365.3293 
Found : 365.3290 
NMR($, COCI 3 ): 

^ ,79 ‘ s, ° ^ ™ 



Reference Example 40 



is Preparation of (S )-1 -Oleoyl-2-pyrrolidinemethanol 



20 



25 



30 



_ 2-pyrrolidinemethanol (506 mg) and oleyl chloride (1.50 g) were reacted in the 
Reference Example 20 to obtain 1.73 g of the ojective compound (yield: 100%) 
Property: Oily 
IR(cm~\ neat): 
k)h3430, 



same manner as in 



,col625 

Mass Spectrometric Analysis: 

Molecular formula: C^hUaNC^ 

Calculated : 365.3293 
Found : 365.3288 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 1.88-1.48 (20H,m). 1.50-1.71 
3.69 (4H,m), 4.18-4.27 (1H,m), 5.29-5.42 (2H,m) 



(3H,m). 1.79-2.10 (2H,t,J = 7Hz), 2.30 (2H,t,J = 



7Hz), 3.41- 



Reference Example 41 



35 Preparation of (S)-1-Stearoyl-2-pyrrolidinemethanol 



40 



45 



L-2-pyrrolidinemethanoI (101 mg) and stearyl chloride (303 mg) were reacted in the 
Reference Example 20 to obtain 366 mg of the ojective compound (yield* 100%) 
Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C2 3 H4 5 N0 2 
Calculated : 367.3450 
Found : 367.3471 



same manner as in 



NMR(5, CDCIa): 

0.88 (3H,t,J = 7Hz), 1.17-1.47 (28H,m), 1.52-1.69 (3H,m), 179-2 11 
(4H,m), 4.17-4.28 (IH.m) 



(3H.m), 2.30 (2H,t,J = 7Hz), 3.41-3.70 



Reference Example 42 
so “ 



Preparation of (S)-1-Unoioyl-2-pyrroiidinemethanol 



55 



L-2-pyrrolidinemethanol (101 mg) and linolyl chloride (315 mg) were reacted in the 
Reference Example 20 to obtain 360 mg of the ojective compound (yield - 100%) 
Property: Oily '' 

Mass Spectrometric Analysis: 

Molecular formula: C 23 I“U,N 02 



same manner as in 
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Calculated : 363.3137 
Found : 363.3152 
NMR(5, CDCI 3 ): 

0.89 (3H,t,J = 7Hz), 1.21-1.44 (14H.m). 1.52-1.76 (3H,m), 1.77-2.11 (7H t m), 2.30 (2H,t.J = 7Hz). 2.77 
5 (2H,t,J = 6Hz). 3.42-3.70 (4H.m) i 4.18-4.28 (1 H.m). 5.28-5.44 (4H,m) 



Reference Example 43 

70 

(A) Preparation of (S)-1 -Benzyloxycarbonyl-2-(1 -oxo-3-{N-(2.2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propyl]-aminomethylpyrrolidine 

(S)-2-Aminomethyl-1-benzyloxycarbonylpyrrolidine (234 mg) and 3-[N-(2,2,5,5-tetramethyi-1 ,3-dioxane- 
15 4-carbonyl)amino]-propionic acid (259 mg) were reacted in the same manner as in Reference Example 25 
to obtain 424 mg of the ojective compound (yield: 89%). 

Property: Oily 

Mass Spectra metric Analysis: 

Molecular formula: C2sH3 7NaOs 
20 Calculated : 475.2682 
Found : 475.2701 
NMR(5, CDCb): 

0.98 (3H,s), 1.04 (3H,s), 1.42 (3H,s), 1.46 (3H.s), 1.62-2.13 (4H,m), 2.30-2.44 (2H.m). 3.16-3.62 (4H.m), 3.27 
(1 H.d.J = 12Hz), 3.68 (1 H,d,J = 12Hz), 3.92-4.09 (1H,m), 4.07 (IH.s), 5.07-5.24 (2H.m). 7.05-7.16 (1H,m), 
25 7.1 7-7.25 (1 H,m), 7.28-7.48 (5H,m) 

(8) Preparation of (S)-2-[1 -Oxo-3-(2,2.5,5,-tetramethyi-1 ,3-dioxane-4-carbonyl)amino]propyl]- 
aminomethylpyrrolidine 

30 

(S)-1 -Benzy loxycarbonyl-2-{l -Oxo-3-(2,2 f 5,5,-tetramethyM ,3-dioxane-4-carbonylaminopropy I]- 
aminomethylpyrrolidine (424 mg) was reacted in the same manner as in Reference Example 7 to obtain 298 
mg of the ojective compound (yield: 98%). 

Property: Oily 

35 Mass Spectrometric Analysis: 

Molecular formula: Ci 7 H 31 N 3 O 4 
Calculated : 341.2314 
Found : 341 .2327 
NMR(5, CDCI3): 

40 1.00 (3H,s), 1.01 (3H,s), 1.45 (3H,s), 1.47 (3H,s) f 1.58-1.78 (IH.m), 1.82-2.15 (3H,m), 2.36-2.56 (2H,m) f 3.07- 

3.85 (9H,m). 4.12 (1H,s) 7.09 (1 H.t.J =6Hz), 7.48 (1H,t,J = 6Hz) 



Reference Example 44 
45 

Preparation of (R)-1 -Benzy loxycarbonyl-2-[1 -oxo-3-(2 ( 2,5,5-tetramethyl-1 ,3-dioxane-4-carbony lamino)propyl>* 
aminomethylpyrrolidine 

50 (R)-2-Aminomethyl-1-benzyloxycarbonylpyrrolidine (750 mg) and 3-{N-(2,2,5.5-tetramethyl-1 ,3-dioxane- 
4-carbonyI)amino]propionic acid (829 mg) were Example reacted in the same manner as in Reference 
Example 25 to obtain 1.10 g of the ojective compound (yield: 72%). 

Property: Oily 

Mass Spectrometric Analysis: 

55 Molecular formula: C 25 H 37 N 3 O 6 
Calculated : 475.2682 
Found : 475.2701 
NMR($, CDCI3): 
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0.96 (3H,s). 1.03 (3H,s), 1.41 (3H,s), 1.46 (3H,s). 1.65-2.17 (4H,m>. 2.33t (2H.t.J = 6H2). 3.14-3.32 (1H,m), 
3.27 (1H,d.J = 12Hz), 3.35-3.63 (5H,m). 3.68 (IH.d.J = 12Hz), 3.93-4.09 (IH.s) 4.07 (1H,s), 5.07-5.28 (2H m) 
7.01-7.16 (1H,m), 7.20-7.44 (6H.m) 



S 

Reference Example 45 



Preparation of 1 -Oleoy (piperazine 
10 

A solution of 3.0 g of oleyl chloride in 10 mg of methylene chloride was added portion-wise to a solution 
of 4.3 g of piperazine in 30 ml of methylene chloride with stirring under ice cooling. After stirring the mixture 
in situ for additional 2 hours. 10 mi of water was added to the reaction mixture to separate the organic layer. 
The organic layer was further washed with water and dried over anhydrous sodium sulfate, followed by 
is removal of the solvent by evaporation. The residue obtained was purified by silica gel column chromatog- 
raphy to obtain 2.68 g of the objective compound (yield: 76%). 

Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C22H42N2O 
20 Calculated : 350.3297 
Found : 350.3308 
NMR(S, CDCb): 

0.88 (3H,t,J = 7Hz), 1.18-1.39 (20H,m). 1.62-1.78 (2H.m), 1.91-2.07 (4H,m), 2.31 (2H,t,J = 7Hz). 2 90-3 00 
(4H,m), 3.62-3.73 (4H,m), 3.62-3.73 (4H,m), 5.28-5.41 (2H.s) 



Reference Example 46 



30 Preparation of 1-0leoyltetrahydro-1,4-diazepine 



Tetrahydro-1 ,4-diazepine (5.0 g) and 3.0 g of oleyl chloride were Example reacted in the same manner 
as in Reference Example 44 to obtain 2.76 g of the objective compound (yield: 75%). 

Property: Oily 

35 Mass Spectrometric Analysis: 

Molecular formula* C23H44N2O 
Calculated : 364.3453 
Found : 364.3451 
NMR($, COCI3): 

40 0.88 (3H,t.J=7Hz), 1.21-1.39 (20H,m), 1.59-2.08 8H,m), 2.27-2.38 (2H.m), 2.85-3.01 (4H.m). 3 50-3 68 

(4H,m), 5.29-5.40 (2H,m) 



Reference Example 47 
45 — - - - 



(A) Preparation of 1-Benzyloxycarbonyl-4-{1-oxo-3-[N-(2.2.5.5.-tetramethyl-l,3-dioxane-4-carbonyl)aminoh 
propyljaminolpiperazine 



so 3-[N-(2,2,5 l 5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionic acid (5.18 g) and 6.60 g of 1 - 
benzyloxycarbonyl-pipera 2 ine were reacted in the same manner as in Reference Example 25 to obtain 8.60 
g of the ojective compound (yield: 94 %). 

Property: Oily 

IR(cm~\ neat): ,co1706, 1648 
55 Mass Spectrometric Analysis: 

Molecular formula C24H35N3O6 
Calculated : 461 .2525 
Found : 461.2537 
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NMR(5, CDCI 3 ): 

0.95 (3H,s), 1.03 (3H.s), 1.41 (3H,s). 1.46 (3H,s). 2.49-2.64 (2H,m), 3.27 (IH.d.J = 12Hz), 3.35-3.62 (lOH.m). 
3.67 (1 H,d,J = 12Hz), 4.06 (1H,m). 5.15 (2H,s), 7.09 (1H,tJ = 6Hz). 7.28-7.43 (5H,m) 



5 

(B) Preparation of 1-[1-Oxo-3-[N-(2 I 2,5 t 5-tetramethyl-1 f 3-dioxane-4-carbonyl)amino]propyl]piperazine 

1 -Benzyloxycarbonyl-4-[1 -oxo-3-[N-(2.2,5,5-tetramethyl-1 ,3-dioxano-4-carbonyl)amino]propyl]piperazine 
(1.4 g) was reacted in the same manner as in Reference Example 7 to obtain 0.993 g of the ojective 
10 compound (yield: 100%). 

Property: Oily 

Mass Spectrometric Analysis: 

Molecular formula: C 16 H 23 N 3 O 4 
Calculated : 327.2158 
75 Found : 327.2166 
NMR(S, CDCI 3 ): 

0.97 (3H,s), 1.04 (3H.s), 1.42 (3H.s), 1.47 (3H,s), 2.47-2.63 (2H,m), 2.79-2.97 (4H,m), 3.40-3.76 (7H,m). 3.28 
(IH.d.J = 12Hz), 4.07 (1H,s), 7.12 (1H,t.J = 6Hz) 

20 

Example 1 



Preparation of N-[2-(Oleoylamino)phenyl]-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 
25 propanamide 

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (211 mg) was added to a solution of 372 
mg of 2-oleoy!aminoaniline and 259 mg of 3-[N-(2,2,5»5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionic 
acid in 30 ml of methylene chloride under ice cooling. The mixture was stirred in situ for one night. The 
30 reaction mixture was washed with water and dried over anhydrous sodium sulfate, filtered and the filtate 
evaporation under vacuum to obtain the crude title products. Then, the residue obtained was subjected to 
silica gel column chromatography to obtain 500 mg of the title compound (yield: 82%). 

Property: Oily 

Specific Rotary Power [a] D : + 29.0* (C = 1.0, CHCI 3 ) 

35 IR(cm~\ neat): „ c =o 1664 

Mass Spectrometric Analysis: 

Molecular formula: C 3 gH s 9 N 3 Os 
C alculated : 613.4454 
Found : 613.4425 
40 NMR(5, CDCI 3 ): 

0.88 (3H,t, J = 7Hz) f 0.98 (3H,s), 1.04 (3H,s), 1.22-1.40 (20H,m). 1.42 (3H,s), 1.45 (3H,s), 1.62-1.77 (2H,m), 
1.94-2.09 (4H,m), 2.36 (2H,t.J =7Hz). 2.60 (2H,t,J =6Hz), 3.28 (1H,d,J = 12Hz), 3.55-3.66 (2H.m), 3.69 
(1 H,d,J = 12Hz), 4.10 (1 H,s), 5.29-5.42 (2H,m), 7.14-7.48 (2H,m), 7.39-7.48 (2H,m), 8.18 (1H,s). 8.60 (IH.brs) 

45 

Example 2 



Preparation of N-[2-(Oleoylamino)phenyl]-3-[N-(2,4-diacetoxy-3.3-dimethyl-1-oxobutyl)amino]propanamide 

50 

2-Oleoylaminoaniline (744 mg) and 606 mg of 3-[N-(2,4-diacetoxy-3.3-dimethyl-1-oxobutyl)amino]- 
propionic acid were reacted in the same manner as in Example 1 to obtain 810 mg of the title compound 
(yield: 65%). 

Property: Oily 

55 Specific Rotary Power [a] D : +6.30* (C = 1 . 0 , CHCI 3 ) 

IR(cm~\ neat): k^oIT’SO. 1660 
Mass Spectrometric Analysis: 

Molecular formula: C 37 H 5 9 N 30 7 
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5 



Calculated : 657.4352 
Found : 657.4369 



NMR(5, CDCIa): 

6 ' 72 ' 6 ' 81 (1H,n,) ' 7 - 19 * 7 - 32 (2Km> - 737 (iH - d ’ j=8H2 >- 759 



io Example 3 



Preparation of N-[2-(Oieoylamino)phenyl]-3-{N-(2,4-dihydroxy-3.3^irT 1 ethyl-1 -oxobutyl)amino]propanamide 



IS 



20 



25 



30 



An aqueous IN sodium hydroxide solution (1.5 ml) was added to a solution of 470 mg of N-{2- 

i 0 ^li ammO if enyll ' 3 ' tN ‘ (2,4KjiaCetOxy ' 3 ' 3 ‘ dime,hy, - 1 ^ xobut y |)arT ' in °]P r 0 P a namide in 4 ml of methanol 
at ^ om tempeature. and the mixture was stirred for additional 30 minutes. After completion of 
© rea^n 1° ml of water was added to the reaction mixture, which was then extracted with 20 ml of 
methylene chlonde. The methylene chloride layer was washed with water and then with brine, and dried 
° V ®!j^ y . drou ,f sod,um sulfate. After removing the solvent by evaporation, the residue obtained was 
Propert^ d Qily" Ca 96 C ° IUmn Chr0mat ° 9raphy t0 obtain 377 m 9 of the *«• compound (yield: 94%). 



Specific Rotary Power [a] D : +21.9* (C = t .0. CHCI 3 ) 

IR (cm" , f neat): MH , w^qI 660 
Mass Spectrometric Analysis: 

Molecular formula: C33H55N3O5 
Calculated : 573.4141 
Found : 573.4146 
NMR($, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.90 (3H,s), 0.97 (3H,s). 1.20-1.42 (20H,m), 
(2H,t,J = 7Hz), 2.52 (2H.t f J = 6Hz), 3.44 (2H,s), 3.49-3.72 (2H,m), 
(2H,m), 7.29-7.49 (3H,m), 8.31 (1H,s), 8.69 (IH.s) 



1.62-1.76 (2H,m), 1.94-2.01 (4H,m), 2.38 
3.94 (IH.s), 5.28-5.42 (2H,m) f 7.13-7.21 



35 Example 4 



N-t2-(Linoleoylamino)phenyl]-3-{N-(2 f 2.5,5-tetramethyl-1.3-dioxane-4-carbonyl)amino]- 



40 



45 



so 



55 



Preparation of 
propanamide 

349 7 9 °! N -(2-aminophenyl-3-(N-(2.2.5,5-tetramethyl-1.3-dioxane-4-carbonyl)amino> 

299 m 9 ° f ' ,nol,c ** 227 mg of dicyclohexylcarbodiimide in 15 ml of toluene was 

fi ‘ d der reflux for 2 hours ‘ After coolln 9 the reaction mixture, the crystals formed were filtered. The 

ohSn oTr C ° n< f t ?, *?, d 3nd th ® reS,dU ® obtained was subjected to silica gel column chromatography to 
obtain 266 mg of the title compound (yield: 44%). y h y 

Property: Oily 

Specific Rotary Power [«] D : +27.3* (C = 1 .0, CHCh) 

IRfcm” 1 , neat): ,c=ol662 
Mass Spectrometric Analysis: • 

Molecular formula: C 3 6 H 5 7 N 3 Os 
Calculated : 61 1 .4298 
Found : 61 1 .4264 
NMR(5 t CDCI 3 ): 

(iH,m) ’ 5 - 29 * 5 - 44 (4H,m) ’ 709 <mt - j=6H2) - 7 - 15 - 722 (2H - m >- 7 - 42 - 749 
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Example 5 

Preparation of N-^LinoleoylaminoJphenyll-S-tN-^^.S.S-tetramethyl-I.S-dioxane^-carbonyOamino]- 
5 propanamide 

N-(2-Aminophenyl)-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide (349 mg) and 
278 mg of linoleic acid were reacted in the same manner as in Example 4 to obtain 271 mg of the title 
compound (yield: 45%). 
to Property: Oily 

Specific Rotary Power [a] D : +26.2 (C = 1.0, CHCb) 

IR(cm~\ neat): , c =o1666 
Mass Spectrometric Analysis: 

Molecular formula: C36H55N3O5 
15 Calculated : 609.4141 
Found : 609.4144 
NMR($, CDCI3): 

0.97 (3H,t,J = 7Hz), 0.98 (3H,s). 1.04 (3H,s), 1.23-1.43 (8H,m), 1.42 (3H.S). 1.46 (3H,s), 1.65-1.77 (2H,m), 
2.03-2.12 (4H,m), 2.38 (2H,t.J = 7Hz). 2.63 (2H.t.J = 6Hz), 2.75-2.83 (4H,m), 3.28 (1 H.d.J = 12Hz), 3.58-3.70 
20 (2H,m), 3.69 (IH.d.J = 12Hz), 4.11 (1H,s). 5.29-5.43 (6H,m), 7.09 (1H,t,J = 6Hz), 7.17-7.22 (2H,m), 7.42-7.51 

(2H,m), 8.06 (IH.brs), 8.51 (IH.brs) 



Example 6 

25 

Preparation of N-[2-(Stearoylamino)phenyl]-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)aminoJ- 
propanamide 

30 To a solution of 349 mg of N-(2-aminophenyl)-3-[N-(2.2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 
propanamide in 20 ml of methylene chloride were added portion-wise 1 ml of pyridine and then a solution 
of 303 mg of stearoyl chloride in 3 ml of methylene chloride with stirring under ice cooling. The mixture 
obtained was stirred for additional 1 hour. The reaction mixture was then washed with water and dried over 
anhydrous sodium sulfate, followed by removal of the solvent by evaporation. The residue obtained was 
35 subjected to silica gel column chromatography to obtain 507 mg of the title compound (yield: 82%). 

Property: Oily 

Specific Rotary Power [a] D : + 27.3 * (C = 1 .0, CHCI3) 

IR(cm“\ neat): , c =o1664 
Mass Spectrometric Analysis: 

40 Molecular formula: C3$ Hs t N3O5 
Calculated : 615.4611 
Found : 615.4582 
NMR(5, CDCI3): 

0.88 (3H,t.J = 7Hz). 0.98 (3H,s), 1.04 (3H,s). 1.20-1.43 (28H.m), 1.42 (3H.s). 1.46 (3H,s), 1.68-1.78 (2H,m), 
45 2.40 (2H.t,J = 7Hz). 2.65 (2H,t.J = 6Hz). 3.28 (1 H,d,J = 12Hz). 3.58-3.72 (2H,m) t 3.69 (1 H.d.J = 12Hz), 4.11 

(1 H.s), 7.08 (IH.t.J = 6Hz), 7.17-7.23 (2H.m). 7.42-7.53 (2H.m). 8.00 (1H,s). 8.49 (IH.s) 



Example 7 
so 

Preparation of N-[2-(Lauroylamino)phenyl]-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane 4-carbony1)amino]- 
propanamide 

55 N-(2-Aminophenyl)-3-[N-(2,2,5,5-tetramethyl -1 ,3-dioxane-4-carbonyl)amino]propanamide (349 mg) and 
219 mg of lauroyl chloride were reacted in the same manner as in Example 6 to obtain 454 mg of the title 
compound (yield: 86%). 

Property: Oily 
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Specific Rotary Power [a) D : + 31 .7 * (C = 1 .0, CHCI 3 ) 

IR(cm~\ neat): ,c=o1664 
Mass Spectrometric Analysis: 

Molecular formula: C3oH*3N 3 Os 
5 Calculated : 531.3672 
Found : 531 .3692 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.98 (3H,s), 1.04 (3H,s), 1.21-1.43 (16H,m), 1.42 (3H,s), 1.45 (3H,s), 1.65-1.77 (2H,m) 
2.38 (2H.t.J-=7Hz), 2.61 (2H,t.J = 6Hz), 3.28 (1H,d.J = 12Hz). 3.55-3.68 (2H.m), 3.69 (1H.d,J = 12Hz) 410 
w (1 H.s). 7.09 (1 H.t.J = 1 2Hz). 7.14-7.22 (2H,m). 7.40-7.49 (2H,m). 8.1 3 (1 H.s). 8.57 (1 H.s) 



Example 8 



Preparation of N-(2-(Octanoylamino)phenylh3-[N-(2.2,5.5-tetramethyl-l .3-dioxane-4-carbonyl)aminol- 
propanamide 

N-(2-Aminophenyl)-3-[N-(2,2,5,5-tetramethyl -1 ,3-dioxane-4-carbonyl)amino]propanamide (349 mg) and 
20 163 mg of octanoyl chloride were reacted in the same manner as in Example 6 to obtain 413 mq of the title 

compound (yield: 87%). 

Property: Oily 

Specific Rotary Power [a) 0 : +35.1 * (C = 1 .0, CHCIg) 

IR(cm“\ neat): ,c=o1664 
25 Mass Spectrometric Analysis: 

Molecular formula: C26H4.1N3O5 
Calculated : 475.3046 
Found : 475.3039 
NMR(5, CDCI 3 ): 

30 0.89 (3H,t,J = 7Hz), 0.98 (3H,s), 1.04 (3H,s), 1.23-1.38 (8H,m), 1.42 (3H.s). 1.45 (3H,s), 1.62-1.77 (2H,m), 
2.37 (2H,t, J = 7Hz), 2.60 (2H,t.J = 6Hz), 3.28 (1H.d.J = 12Hz). 3.57-3.71 (2H,m), 3.69 (1H.d.J = 12Hz). 4.10 
(1H,s), 7.09 (1 H,t, J = 6Hz), 7.14-7.21 (2H,m), 7.40-7.49 (2H,m), 8.16 (1H,s), 8.59 (1H,s) 



35 Example 9 



Preparation of N-[3-<Unoleylarnino)phenyl>3-[N-(2.2.5,5-tetrarnethyl-1 .3-dioxane-4-carbonyl)aminol- 
propanamide 

40 

3-Linoleoylaminoaniline (555 mg) and 389 mg of 3-{N-(2-Aminophenyl)-3-[N-(2,2.5,5-tetramethyl-1 3- 
dioxane-4-carbonyi)amino]propionic acid were reacted in the same manner as in Example 1 to obtain 786 
mg of the title compound (yield: 86%). 

Property: Oily 

45 Specific Rotary Power [a] 0 : + 30.8 * (C = 1 .0, CHCI 3 ) 
lR(cm~\ neat): ^ =Q 1664 
Mass Spectrometric Analysis: 

Molecular formula: C36H57N3O5 
Calculated : 611.4298 
50 Found : 611.4389 
NMR($, CDCI 3 ): 

0.89 (3H,t,J = 7Hz), 0.96 (3H,$), 1.03 (3H,s). 1.23-1.42 (14H,m), 1.41 (3H,s). 1.45 (3H,s), 1.62-1.78 (2H,m). 
1.99-2.08 (4H.m), 2.33 (2H,t.J = 7Hz), 2.64 (2H,t,J = 6Hz), 2.77 (2H,t.J = 6Hz), 3.26 (IH.d.J = 12Hz), 3.52-3.73 
(2H,m) f 3.68 (1 H,d,J = 12Hz), 4.11 (1H,s), 5.29-5.43 (2H t m). 7.09 (1 H.t.J = 6Hz), 7.22-7.29 <2H,m), 7.34-7.42 
55 (2H,m), 7.79 (1H,s), 8.36 (IH.brs) 



Example 10 
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Preparation of N-[3-(Oleoylamino)phenyl]-3-[N-(2,4-diacetoxy-3, 3-dimethyl 1-oxobutyl)amino]propanamide 

3-Oleoylaminoanillne (744 mg) and 606 mg of 3-[N-(2.4-diacetoxy-3.3-dimethyl-1-oxobutyl)amino]- 
propionic acid were reacted in the same manner as in Example 1 to obtain 860 mg of the title compound 
s (yield: 65%). 

Property: Oily 

Specific Rotary Power ta] D : + 12.8* (C -1.0, CHCla) 
lR(cm _, f neat): ,c=o1750. 1668 
Mass Spectrometric Analysis: 
io Molecular formula: C37H59N3O7 
Calculated : 657.4352 
Found : 657.4342 
NMR($, CDCb): 

0.89 (3H,t,J -7Hz), 1.03 (3H,s), 1.05 (3H,s), 1.21-1.42 (20H,m), 1.61-1.77 (2H,m). 1.97-2.13 (4H,m). 2.05 
15 (3H,s), 2.10 (3H,s), 2.33 (2H,t.J =7Hz), 2.56 (2H,t.J = 6Hz), 3.55-3.68 (2H.m), 3.87 (IH.d.J = 1 1 Hz), 4.02 
(1 H.d.J = 10Hz), 4.91 (1 H.s), 5.29-5.42 (2H,m). 6.84 (IH.d.J =6Hz), 7.25 (1 H.d.J = 8Hz), 7.33 (1 H.d.J = 8Hz), 
7.41 (1 H.d.J = 8Hz), 7.54 (1 H.brs), 7.63 (IH.brs). 8.01 (IH.brs) 



20 Example 1 1 



Preparation of N-[3-(Oleoylamino)phenyl]-3-[N-(2.4-dihydroxy-3,3-dimethyl-1 -oxobuty l)amino]propanamide 

25 N-(3-(OIeoylamino)pheny l]-3-[N-(2,4-diacetoxy -3,3-dimethyl-l -oxobuty l)amino]propanamide (470 mg) 
was reacted in the same manner as in Example 3 to obtain 378 mg of the title compound (yield: 94%). 
Property: Oily 

Specific Rotary Power [a] D : +23.1 * (0 = 1.0, CHCI 3 ) 

IR(crrr\ neat): , c =o1660 
30 Mass Spectrometric Analysis: 

Molecular fomnula: C33H55N3O5 
Calculated : 573.4141 
Found : 573.4146 
NMR<5, CDCI3): 

35 0.88 (3H,t,J = 7Hz), 0.91 (3H,s). 0.98 (3H,s), 1.21-1.42 (20H,m), 1.62-1.73 (2H,m), 1.93-2.10 (4H.m). 2.32 

(2H,t,J = 7Hz), 2.52 (2H.brs), 3.50-3.70 (2H.m), 4.01 (IH.s), 5.29-5.43 (2H.m). 7.17-7.31 (3H,m). 7.53-7.62 
(1 H,m), 7.71 (1 H.brs), 7.92-8.00 (1H,m), 8.46-8.55 (IH.rn) 



40 Example 12 



Preparation of N-[4-(Oleoy lamino)phenyl]-3-[N-(2 f 4-diacetoxy-3 P 3-dimethyM -oxobuty l)amino]propanamide 

45 4-Oleoylaminoanilfne (744 mg) and 606 mg of 3-[N-(2, 4-diacetoxy-3,3-dimethy 1-1 -oxobuty l)amino]- 
propionic acid were reacted in the same manner as in Example 1 to obtain 900 mg of the title compound 
(yield: 69%). 

Property: Oily 

Specific Rotary Power [a] D : + 1 7.3 * (C = 1 . 0 , CHCb) 
so IR(cm“\ neat): ,0*01754. 1660 
Mass Spectrometric Analysis: 

Molecular formula: C 37 HS 9 N 3 O 7 
Calculated : 657.4352 
Found : 657.4357 
55 NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.02 (3H.s). 1.05 (3H,s), 1.19-1.43 (20H t m). 1.66-1.77 (2H,m). 1.92-2.09 (4H,m), 2.05 
(3H,s), 2.08 (3H,s), 2.34 (IH.t.J =7Hz). 2.56 (2H,t.J = 6 Hz), 3.50-3.71 (2H,m). 3.84 (1 H.d.J = 1 1 Hz), 4.02 
(1H,d,J = 11 Hz), 4.89 (IH.s). 5.29-5.42 (2H.m), 6.76 (1 H.t.J = 6 Hz), 7.13 (IH.brs). 7. 44-7.52 (4H.m), 7.64 
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(1 H.brs) 



Example 13 

5 



15 



20 



Preparation of N-{4-(Oleoylammo)phenylW-{N-(2.4-dihydroxy-3.3-dimethyM -oxobuty Daminojpropanamide 

N-[4-(Oleoylamino)phenyl]-3-[N-(2,4-diac8toxy -3,3-dimethyl-1-oxobutyl)amino]propanamide (657 mo) 
was reacted in the same manner as in Example 3 to obtain 495 mg of the title compound (yield: 86%) 
Property: Melting Point 146.2 - 148.1 C 
Specific Rotary Power [a] D : +10.2* (C = 1.0, CHCI3) 

IR(cm~"\ neat): ,0=01664 
Mass Spectrometric Analysis: 

Molecular formula: C37H59N3O7 
Calculated : 573.4141 
Found : 573.4144 
NMR($, CDCI3): 

ass (3H,t.J = 7Hz), 0.89 (3H,s), 0.95 (3H.s), 1.15-1.43 (20H.m), 1.62-1.77 (2H.m). 1.92-2.08 (4H,m). 2.34 

\ ’[* J 7Hz *' 2 56 (2H,brs). 3.45 (2H.s), 3.58 (2H.brs), 3.96 (1H,s), 5.27-5.42 (2H.m), 7.25-7.39 (4H,m) 7 48 

(1H,brs), 7.71 (IH.brs), 8.54 (IH.brs) 



Example 14 
25 



Preparation of 
propan amide 



N-[4-(Lauroylamino)phenyl]-3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4- C arbonyl)amino]- 



30 



35 



40 



45 



4-Lauroylaminoaniline (250 mg) and 223 mg of 3-[N-(2.2.5.5-tetramethyl-1.3-dioxane-4-carbonyl)amino]- 
fy r Sd°72%r W6re reaCt6d i0 016 Sam9 manner “ ^ EXamp ' e 1 to ° btain 381 mg of the tit,e compound 
Property: Melting Point 144.3 - 144.9*C 
Specific Rotary Power [ a] D : + 34.6* (C = 1.0, CHCI 3 ) 

IR(cm“\ neat): ^ =0 1664 
Mass Spectrometric Analysis: 

Molecular formula: CaoHUaNsOs 
Calculated : 531 .3672 
Found : 531 .3675 
NMR(5, CDCI3): 



°’ 95 (3H,S) ' 104 1 -22-1 -40 (16H,m), 1.41 (3H,s), 1.45 (3H,s), 1.68-1.80 (2H,m) 

ivi (2H,t,J = 6H2) ' 234 (2H ' U = 7 Hz). 2.65 (2H.t.J = 7H z). 3.27 (IH.d.J = 12Hz). 3.50- 

mVT S’; 3 n ™ ( ^ =,2HZ) ’ 41 ° (1H ’ S)> 708 (1H ’ d ’ J= 6H2 >- 716 746 (2H,d.J = 8Hz), 7.49 



Example 15 



so Preparation of 2-<Oleoylamino)phenyl 3-[N-(2,2.5,5-tetramethyl-l .3-dioxane-4-carbonyl)amino]propionate 



55 



A solution of 303 mg of 2-oleoylaminophenol. 259 mg of 3-(N-<2.2.5,5-tetramethyl-1.3-dioxane-4- 
carbonyl)amino]propiomc acid, 227 mg of dicyclohexylcarbodiimide and 122 mg of 4-dimethylamino 
pyndine in 15 ml of toluene was heated under reflux for 2 hours. After cooling the reaction mixture, the 
crysta s formed were filtered. The filtrate was concentrated and the residue obtained was subjected to silica 
gel column chromatography to obtain 445 mg of the title compound (yield- 72%) 

Property: Oily 

Specific Rotary Power [a] D : + 26.9 * (C = 1 .0, CHCI 3 ) 
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IR(cm”\ neat): fC =o 1 772. 1658 
Mass Spectrometric Analysis: 

Molecular formula: CaeHss^Oe 
Calculated : 61 4.4294 
s Found ; 614.4271 
NMR(5, CDCI 3 ): 

0.88 (3H,t.J = 7Hz), 0.99 (3H,s). 1.00 (3H,s), 1.22-1.43 (20H,m), 1.43 (3H.s). 1.47 (3H.S). 1.65-1.78 (2H,m). 
1.93-2.08 (4H,m), 2.44 (2H,t,J = 7Hz), 2.80 (2H,t,J = 6Hz), 3.28 (1 H.d.J = 12Hz), 3.69-3.82 (2H,m). 3.68 
(1 H.d.J = 12Hz), 4.09 (1H,s), 5.29-5.39 (2H,m). 7.00 (1H,t.J = 6Hz). 7.06-7.12 (2H,m) t 7.19-7.27 (iH.m), 822 
70 (1 H,d f J = 8Hz), 8.39 (1 H.s) 



Example 16 
75 

Preparation of 4-(Oleoylamino)phenyl 3-[N-(2,2 t 5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 

4-Hydroxyoleoylanilide (565 mg) and 393 mg of 3-[N-(2.2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example 15 to obtain 930 mg of the title 
20 compound {yield: 99%). 

Property: Oily 

Specific Rotary Power [a] D : +18.8 (C = 1.0, CHCI 3 ) 

IR(cm -1 , neat): ,c3o1760, 1662 
Mass Spectrometric Analysis: 

25 Molecular formula: C3sHsaN 2 06 
Calculated : 614.4294 
Found : 614.4312 
NMR(5, CDCI3): 

0.88 (3H,t.J=7Hz), 1.00 (3H,s). 1.06 (3H,s), 1.23-1.43 (20H,m), 1.43 (3H,s), 1.45 (3H,s), 1.65-1.78 (2H,m), 
30 1.93-2.09 (4H.ni), 2.35 (2H,t.J = 7Hz), 2.82 (2H.t,J = 6Hz). 3.29 (1 H.d.J = 12Hz) t 3.52-3.77 (2H,m). 3.70 

(1 H.d.J = 12Hz), 4.11 (IH.s). 5.29-5.41 (2H,m). 6.98-7.07 (IH.rn). 7.03 (2H.d.J =8Hz). 7.54 (2H f d,J = 8Hz) 
7.18 (IH.s) 



55 Example 17 



Preparation of 4-(Oleoylamino)phenyl 3-[N-(2.4-diacetoxy-3,3-dimethyl-1-oxobutyl)amino]propionate 

40 4-Oleoylaminophenol (372 mg) and 259 mg of 3-[N-(2.4-diacetoxy-3,3-dimethyl-1-oxobutyl)amino]- 
propionic acid were reacted in the same manner as in Example 1 to obtain 255 mg of the title compound 
(yield: 39%). 

Property: Oily 

Specific Rotary Power [a] D : +19.4* (C = 1.0, CHCI3) 

45 IR(cnrr\ neat): ,c= o 1750, 1666 
Mass Spectrometric Analysis: 

Molecular formula: CazHssNsOs 
Calculated : 658.4193 
Found : 658.4191 
50 NMR(5, COCI3): 

0.88 (3H,t,J = 7Hz), 1.03 (3H.s). 1.08 (3H,s). 1.22-1.42 (2GH.m), 1.66-1.78 (2H t m), 1.96-2.07 (4H.m). 2.01 
(3H,s), 2.04 (3H.s). 2.35 (2H,t.J =7Hz). 2.77-2.82 (2H.m), 3.84 (1 H.d.J = 12Hz), 4.05 (IH.d J = 12Hz). 4.97 
(1 H,s), 5.27-5.42 (2H,m), 6.61 (1 H.t.J = 6Hz). 7.04 (2H,d,J = 8Hz). 7.15 (IH.brs). 7.54 <2H,d.J=8Hz) 

55 

Example 18 
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Preparation of 4-<Oleoylamino)phenyl 3-{N-(2,4<iibenzyloxy-3.3-dimethyl-1-oxobutyl)aminolpropi 0na te 



5 



10 



15 



, n , 3 'f N '( 2 ’ 4 - D 't | e n zyl o xy-3.3-dimetfiyM-oxobutyl)amino]propionic acid (200 mg) and 186 mg of 4- 

L/oZZT 9 %:r reacted in ** same manner 38 in Exampi0 15 to ° btain 312 mg ° f tt,e at,e 

Property: Oily 



Specific Rotary Power [a]o; + 19.3 ’ (C = 1 .0. CHCI 3 ) 
IR(cm - \ neat): «c= o 1760. 1652 
Mass Spectrometric Analysis: 

Molecular formula: C^HseNiOs 
Calculated : 754.4920 
Found : 754.4890 
NMR(5, CDCIs): 



0 88 (3H,t.J = 7Hz), 0.94 (3H,s), 1.05 (3 H,s), 1.20-1.41 <20H,m), 1.64 1.75 (2H,m). 1.95-2.09 (4H m) 2 34 

3 ‘ 23 < 1H - t ' J = 9H2 ). 3.61 (2H t dd,J=6Hz,6Hz), 3.41 (1 H.d.J =9Hz). 3.90 (IH.s), 
(2H,d, J — 8Hz) m # 42 6 95 ( 2H * d ’ J==8Hz )* 7 -03 (1 H.d.J = 8Hz), 7.23-7.39 (lOH.m). 7.50 



20 Example 19 



Preparation of 4-(Oleoylamino)phenyl 3-[N-(2.4<iih y droxy-3.3-dimethyl-l-oxobutyl)amino]propionate 



25 



30 



35 



40 



ornntn* f l ™ 9 , 4 *< 0,eoylami no)phenyl 3-[N-(2,2.5.5-tetramethyl-l .3-dioxane-4-*arbonyl)aminoh 

profnonate .n a m.xed solvent composed of 20 ml of acetic acid and 10 ml of water was stirred at room 

'T h P lt r ? 13 7 S -i° ml of water was then added to toe reaction mixture, which was then extracted 

*r et rr r«° nde ' 1116 methylene chlor toe layer was washed with water, and dried over anhydrous 

to silica ael^oh ^ fter removal of solvent under vacuum evaporation, the residue obtained was subjected 
Proper^ Sily chromatography to obtain 395 mg of the title compound (yield: 85%). 



Specific Rotary Power [aju: + 14.3 *(C = 1.0, CHCls) 
IR(cm~\ neat): ^ =0 1758, 1662 



Mass Spectrometric Analysis: 
Molecular formula: C33H54N2OS 
Calculated : 574.3981 
Found : 574.3952 
NMR(5, CDCI3): 



a88 (3H,t,J = 7Hz), 0.93 (3H,s). 1.03 (3H.s), 1.21-1.43 (20H.m). 1.65-1.71 (2H.m) 1.71-2.18 f6H ml 2 IS 
£ ' ttaZ^iou 3 f 2 -r (2H,U_6Hz) ’ 350 0 H.d.J = 10Hz,). 3.60-3.74 (2H,m), 3.54 (1H.d,J = 10Hz) 404 (IH s) 

5.28-5.43 (2H,m), 7.15-7.26 (2H,m). 7.04 (2H.d,J=8H2), 7.52 (2H.d,J = 8Hz) ’ ' 



Example 20 

45 



Preparation of 4-(Unolenoylamino)phenyl 3-[N-(2.2,5.5-tetrameth y i-l,3^ioxane-4-carbonyl)aminolpro P ionate 



50 



55 



amintlnmS° y,anii w 0ani,ide (369 m9) ** 259 m9 ° f 3-[N-(2.2.5,5-tetramethyl-1.3-dioxane-4^arbonyl)- 

in *• sa ™ manner - "> ,5 » ^ «< « »«. 

Property: Oily 



Specific Rotary Power [a] D : +20.6* (C = 1.0, CHCI 3 ) 
IR(cm~\ neat): ^=01760, 1662 



Mass Spectrometric Analysis: 
Molecular formula; C3sHs 2 N 2 0 6 
Calculated : 608.3825 
Found : 608.3836 
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NMR(J. CDCIs): 

0.98 (3H,t,J = 7Hz), 1.00 ( 3 H,s). 1.06 (3H.s). 1.24-1.42 ( 8 H.m), 1.43 (3H,s). 1.45 (3H,s). 1.64-1.78 (2H.m), 
2.01-2.12 (4H,m). 2.35 ( 2 H,t.J = 7Hz), 2.72-2.86 ( 6 H.m). 3.29 (1H.d.J= 12Hz). 3.52-3.77 (2H,m), 3.70 
(1 H,d,J = 12 Hz), 4.11 (1 H,s). 5.28-5.44 ( 6 H.m), 7.00 <1H,t,J = 6 Hz), 7.03 (2H.d.J = 8 Hz). 7.15 <1H.s), 7.54 
5 (2H,d,J=8Hz) 



Example 21 



10 



Preparation of N-[4-(Oleoylthio)phenyl-3-[N-(2,2.5,5-tetramethyi-l ,3-dioxane-4-carbonyl)amino]propanamide 



S-4-Aminophenyl thiooleate (778 mg) and 518 mg of 3-[N-(2,2,5,5-tetramethyi-1,3-dioxane-4-carbonyi)- 
amino]propionic acid were reacted in the same manner as in Example 1 to obtain 1.05 g of the title 
is compound (yield: 83%). 

Property: Oily 

Specific Rotary Power [a] 0 : +29.8* (C = 1.0, CHCI3) 

IR(cm“\ neat): *c 30 '1696, 1666 
Mass Spectrometric Analysis: 

20 Molecular formula: C 3 SH 58 N 2 O 5 S 
Calculated : 630.4066 
Found : 630.4069 
NMR(<$, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.90 (3H,s), 1.04 (3H,s), 1.21-1.39 (20H.m), 1.42 (3H.s). 1.46 (3H.S), 1.60-1.74 (2H,m), 
25 1.92-2.09 (4H,m). 2.63 ( 2 H.t,J = 7Hz), 2.68 (2H.t,J = 6 Hz). 3.28 (1H,d.J = 12Hz), 3.54-3.75 (2H,m). 3.68 

(1 H.d.J = 12Hz), 4.10(1 H t s), 5.30-5.42 (2H,m). 7.08 (IH.t.J 3 6 Hz), 7.35 (2H,d,J = 8 Hz), 7.63 (2H,d,J = 8 Hz). 
8.29 (IH.s) 



30 Example 22 



Preparation of N-(4-(Oleoylthio)phenyl-3-[N-(2,4-dihydro-3,3-dimethyl-1 -oxobutyl)amino]propanamide 

35 N-[4-(OIeoylthio)phenyl]-3-[N-(2 f 2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide (500 mg) 
was reacted in the same manner as in Example 19 to obtain 406 mg of the title compound (yield: 87%). 
Property: Oily 

Specific Rotary Power [a] 0 : +16.0 * (C = 1 . 0 , CHCI3) 

IR(cm“\ neat): » c =o 1 670 
40 Mass Spectrometric Analysis: 

Molecular formula: C33H54N2O5S 
Calculated : 590.3753 
Found : 590.3731 
NMR(5. CDCI3): 

45 0.88 (3H,t,J = 7Hz) f 0.91 (3H.S), 0.98 (3H,s). 1.20-1.42 (20H,m), 1.65-1.77 (2H,m) f 1.93-2.09 (4H t m) t 2.57 
(2H,t.J = 6 Hz), 2.66 (2H.t,J = 6 Hz). 3.25 (2H.brs). 3.48 (2H,brs). 3.50-3.69 (2H,m), 4.01 ( 1 H,s). 5.30-5.42 
(2H,m), 7.28 (2H.t.J = 9Hz). 7.50 (2H.d.J =9Hz), 7.54 (2H,d,J = 6 Hz). 8.62 (IH.s) 



so Example 23 



Preparation of S-4-(Oleoylamino)phenyl 3-[N-(2.2,5.5-tetramethyl-1 f 3-dioxane-4-carbonyl)amino]- 
propanethioate 

S-4-Aminophenyl 3-(N-(2.2.5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanethioate (281 mg) and 
229 mg oleoyi chloroide were reacted in the same manner as in Example 6 to obtain 185 mg of the title 
compound (yield: 38%). 



93 




EP 0 421 441 A2 



Property: Oily 

Sepcific Rotary Power [a] D : +7.90* (0 = t.O, CHCh) 
lR(cm-\ neat): ^ =o 1704. 1652 
Mass Spectrometric Analysis: 
s Molecular formula: C36H58N2O5S 
Calculated : 630.4066 
Found : 630.4044 
NMR(5 f CDCI3): 

0.88 (3H,t,J = 7Hz), 1.00 (3H,s), 1.05 (3H,s), 1.15-1.42 (20H.m), 1.42 (3H,s), 1.45 (3H,s), 1.65-1.79 (2H,m), 
70 1.92-2.08 (4H,m), 2.37 (2H.tJ = 7Hz), 2.82-3.01 (2H,m), 3.29 (1 H.d.J = 6Hz). 3.47-3.69 (2H.ni). 3.69 

(IH.d.J = 12Hz) t 4.09 (IH.s), 5.29-5.42 (2H,m). 6.85-6.92 (IH.rn). 7.16 (IH.s). 7.34 (2H,d,J = 8Hz), 7.60 
(2H,d.J = 8Hz) 



75 Example 24 



Preparation of S-4-(Oleoylamino)phenyl 3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propanethioate 

so S-4-(01eoylamino)phenyl 3-[N-(2,2,5,5-tetrannethyl-1 ,3-dioxane-4-carbonyl)amino]propanethioate (483 
mg) was reacted in the same manner as in Example 19 to obtain 404 mg of the title compound (yield: 
89%). 

Property: Oily 

Specific Rotary Power [a] 0 : +8.80’ (C = 1 .0, CHCI3) 

25 IR(cm-\ neat): k:=o 1698. 1670 
Mass Spectrometric Analysis: 

Molecular formula: C 33 H 54 N 2 OSS 
Calculated : 590.3753 
Found : 590.3762 
30 NMR(5, CDCIs): 

0.88 (3H,t,J = 7Hz), 0.91 (3H.s). 1.02 (3H,s). 1.19-1.43 (20H,m), 1.67-1.79 (2H,m), 1.87-2.1 7 (6H,m). 2.36 
(2H,t,J = 7Hz), 2.92 (2H,t,J =6Hz), 3.48 (1 H.d.J = 12Hz). 3.53 (1 H.d.J = 12H2). 3.56-3.65 (2H,m), 4.01 (1H,s), 
5.28-5.42 (2H,m), 7.12 (1 H.t.J = 6Hz), 7.26 (IH.brs), 7.34 (2H.d.J =8Hz), 7.59 (2H,d.J = 8 Hz) 



35 

Example 25 



Preparation of S-4-(Oleoylamino)phenyl 3-[N-(2,4-diacetoxy-3,3-dimethyl-1-oxobutyl)amino]propanethioate 

40 

S-4-aminophenyl 3-[N-(2,4-diacetoxy-3,3-dimethyl-1-oxobutyl)amino]propanethioate (276 mg) and 196 
mg of oleoyl chloride were reacted in the same manner as in Example 6 to obtain 304 mg of the title 
compound (yield: 69%). 

Property: Oily 

45 Specific Rotary Power [a] D : + 21 .3 * (C = 1 .0, CHCI3) 

IRfcm- 1 , neat): ^=(>1750, 1670 
Mass Spectrometric Analysis: 

Molecular formula: C 37 H 58 N 2 O 7 S 
Calculated : 674,3964 
50 Found : 674.3976 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.00 (3H,s), 1.06 (3H,s), 1.21-1.33 (20H.m), 1.62-1.77 (2H,m) ( 1.94-2.08 (4H,m), 2.06 
(3H,s), 2.10 (3H,s), 2.37 (2H,t.J= 7Hz), 2.89 (2H,t,J = 6Hz), 3.44-3.68 (2H.m), 3.82 (1 H.d.J = 11Hz), 4.03 
(1 H.d.J = 11Hz), 4.97 (1 H,s), 5.29-5.41 (2H,m), 6.47 (1 H,t,J = 6H2), 7.19-7.32 (2H,m), 7.17 (IH.s), 7.35 
55 (2H,d,J = 8Hz), 7.61 (2H,d,J = 8 Hz) 



Example 26 



94 




EP 0 421 441 A2 



Preparation of N-{2-{Oleoyloxy)phenyl]-3-[N-(2,2,5,5-tetramethyM.3-dioxane-4-cafbonyl)amino]propanamide 

N-(2-Hydroxyphenyl>-3-[N-<2,2,5,5-tetramethyl -1,3-dioxane-4-carbonyl)amino]propanamide (350 mg) 
and 282 mg of oleic acid were reacted in the same manner as in Example 15 to obtain 41 1 mg of the title 
5 compound (yield: 67%). 
property: Oily 

Secific Rotary Power [a] D : + 32.3 * (C = 1 .0, CHCI 3 ) 

IR(cm“\ neat): *c* 0 1768. 1668 
Mass Spectrometric Analysis: 

10 Molecular Formula: C 3 GHS 8 N 2 O 6 
Calculated : 614,4294 
Found : 614.4294 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.03 (3H.s). 1.23-1.45 (20H,m). 1.40 (3H,s), 1.45 (3H.S). 1.71-1.83 (2H,m). 
75 1.92-2.08 (4H,m), 2.58-2.67 (4H,m), 3.27 (1 H.d.J = 12Hz), 3.56-3.64 (2H,m). 3.67 (1 H.d.J = 12Hz), 4.07 (1H,s), 

5.30-5.42 (2H,m), 7.03-7.17 (3H f m), 7.19-7.29 (IH.m), 7.49 (IH.brs), 8.18 (1H,s.J = 8Hz) 

Example 27 
20 ” ’ 

Preparation of N-[4-(Oleoyloxy)phenyl]-3-[N-(2.4-diacetoxy-3,3-dimethyl-1 -oxobutyl)amino]propanamide 

N-(4-hydroxyphenyl)-3-[N-(2,4-diacetoxy-3.3 -dlmethyl-1-oxobutyl)amino]propanamide (394 mg) and 301 
25 mg of oleoyl chloride were reacted in the same manner as in Example 6 to obtain 530 mg of the title 
compound (yield: 81%). 
property: Oily 

Secific Rotary Power [ a ] D : +14.9 * (C = 1 .0, CHCIa) 

IR(cm“\ neat): ^ s0 1746, 1666 
30 Mass Spectrometric Analysis: 

Molecular Formula: C 37 H 58 N 2 O 8 
Calculated : 658.4193 
Found : 658.4184 
NMR(S, CDCI3): 

35 0.88 (3H,t,J = 7Hz), 1.02 (3H.s), 1.05 (3H,s). 1.22-1.42 (20H,m), 1.68-1.79 (2H.m), 1.94-2.09 (4H,m). 2.07 

(3H,s), 2.51-2.59 (4H,m) t 3.54-3.71 (2H,m), 3.84 (1 H.d.J = 12Hz), 4.02 (1 H.d.J => 12Hz), 4.88 (IH.s). 5.28-5.42 
(2H,m), 6.72 (1 H.d.J = 6Hz), 7.34 (2H r d,J = 8Hz), 7.54 (2H.d.J = 8Hz), 7.71 (IH.brs) 



40 Example 28 



Preparation of N-[4-(Oleoy loxy)phenyl]-3-[N-(2.4-dihydroxy-3, 3-dimethyl- 1 -oxobutyi)amino]propanamide 

45 N-[4-(Oleoyloxyphenyl)-3-[N-(2,2,5,5-tetramethyl -1,3-dioxane-4-carbonyl)amino]propanamide (1.0 g) 
was reacted in the same manner as in Example 19 to obtain 830 mg of the title compound (yield: 89%). 
property: Oily 

Secific Rotary Power [a] D : +21 .0* (C = 1 .0. CHCI 3 ) 
lR(cm”\ neat): rC = o 17 60, 1660 
so Mass Spectrometric Analysis: 

Molecular Formula: C 33 H 54 N 2 O 6 
Calculated : 574.3981 
Found : 574.3977 
NMR(5, CDCI 3 ): 

55 0.88 (3H,t,J =7Hz), 0.90 (3H.s). 0.98 (3H.s), 1.19-1.46 (20H,m). 1.41 (3H,s), 1.68-1.79 (2H,m) i 1.93-2.09 

(4H,m), 2.55 (2H,t.J = 7Hz), 2.59 (2H,t.J = 6Hz), 2.72 (2H.brs). 3.55-3.68 (2H.m), 3.48 (2H.s). 3.98 (1H,s), 
5.29-5.42 (2H,m). 7.45-7.53 (IH.m), 7.00 (2H.d.J = 8Hz). 7.52 (2H.d,J = 8Hz), 8.35 (IH.s) 
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Example 29 



Preparation of N-{4-<0!eoyIoxy)phenylh3-{N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide 

5 

N-(4-(Hydroxyphenyl)-3-[N-(2 t 2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide (1 .44 g) and 
1.20 g of oieoyl chloride were reacted in the same manner as in Example 6 to obtain 1.93 g of the title 
compound (yield: 79%). 
property: Oily 

io Specific Rotary Power [ah'. + 32.6 ’ (C = 1 .0, CHCia) 

IRfcm*’, neat): ^ =0 1764, 1668 
Mass Spectrometric Analysis: 

Molecular Formula: C36H58N2O6 
Calculated : 614.4294 
15 Found : 614.4319 
NMR(5, CDCI3): 

0.88 (3H,t.J = 7Hz) f 0.96 (3H,s), 1.04 (3H,s). 1.23-1.45 (20H,m), 1.41 (3H,s), 1.46 (3H,s), 1.66-1.70 (2H,m), 
1.93-2.09 (4H,m), 2.54 (2H,t,J = 7Hz), 2.66 (2H,t.J = 6Hz), 3.27 (IH.d.J = 12Hz). 3.52-3.77 (2H,m), 3.68 
(1H,d,J = 12Hz), 4.10 (1 H,s) t 5.29-5.42 (2H,m), 7.01-7.10 (1H,m), 7.01 (2H,d,J =8Hz). 7.57 (2HdJ = 8Hz) 
20 8.11 (1H,s) 



Example 30 



Preparation of N-[4-(Oleoythio)phenyl]-3-[N-(2,4-diacetoxy-3,3-dimethyM -oxobutyl)amino]propanamide 

S-p-aminophenyl thiooleate (799 mg) and 606 mg of 3-[N-(2,4-diacetoxy-3,3-dimethyl-1-oxobutyl)- 
amino]propionic acid were reacted in the same manner as in Example 1 to obtain 780 mg of the title 
30 compound (yield: 58%). 
property: Oily 

Specific Rotary Power [ a ] 0 : +14.5° (C = 1.0. CHCia) 
lR(cm-\ neat): , c=0 1748, 1672 
Mass Spectrometric Analysis: 

35 Molecular Formula: C37H58N2O7S 
Calculated : 674.3964 
Found : 674.3991 
NMR(5. CDCI3): 

0.88 (3H,t.J = 7Hz). 1.03 (3H,s), 1.06 (3H,s). 1.22-1.41 (20H t m), 1.64-1.75 (2H,m). 1.96-2.08 (4H,m), 2.05 
40 (3H,s), 2.08 (3H,s), 2.58 (2H,t,J =6Hz), 2.64 (2H,t, J = 7Hz), 3.55-3.70 (2H,m). 3.85 (1H,d.J = 11Hz). 4.02 
(1H,d,J = 11Hz), 4.87 (1 H.s). 5.28-5.43 (2H,m), 6.69 (1H.t,J= 6Hz), 7.34 (2H,d.J = 8Hz). 7.60 (2Hd J = 8Hz) 
7.81 (1 H.brs) 



45 Example 31 



Preparation of N-{2-(OIeoylaminoethyl)-3-[N-(2,4-diacetoxy-3,3-dimethyl-1 -oxobutyl)amino]propanamide 

so A solution of 1.07 g of N-(2-aminoethyl)oleamide and 1.40 g of 4-nitrophenyl 3-[N-(2.4-diacetoxy-3.3- 
dimethyl-1-oxobutyl)amino]propionate in 40 ml of tetrahydrofuranwas stirred at room temperature for 15 
hours. The solvent was then distilled off under reduced pressure. The residue was dissolved in ethyl 
acetate, and the solution was washed with aqueous potassium carbonate solution and then with water. The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was distilled off. The residue was 
55 subjected to silica gel column chromatography to obtain 4.45 g of the refined title compound (yield: 75%). 
property: Oily 

IR(cm-\ neat): 2980. 1740, 1650 
Mass Spectrometric Analysis: 
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Molecular Formula: C33H59N3O7 
Calculated : 609.4352 
Found : 609.4342 
NMR(5, CDCIa): 

5 0.88 (3H,t.J = 7Hz), 1.05 (3H,s). 1.09 (3H,s), 1.10-1.40 (18H,m), 1.54-2.42 (12H,m), 2.07 (3H.s), 2.16 (3H,s). 

3.20-3.60 (6H,m), 3.86 (1 H.t.J = 1 1 Hz), 4.05 (1 H.d.J = 1 1 Hz), 4.86 (IH.s), 5.30-5.40 (2H,m), 6.14-6.2 2 
(1 H.brs), 6.52-6.60 (1 H.brs). 7.04-7.12 (IH.brs) 



10 Example 32 



Preparation of N-[2-(OIeoylaminoethyl)-3-[N-(2.4-dihyroxy-3,3-dimethyl-1 -oxobuty l)amino]propanamide 

15 N-(2-Oleoylaminoethyl)-3-[N-(2,4-diacetoxy-3.3 -dimethyl- 1 -oxobuty l)amino]propanamide (200 mg) was 
reacted in the same manner as in Example 3 to obtain 150 mg of the title compound (yield: 86%). 
property: Oily 

IR(cm“\ neat): ,qh 324, ,0=01650 
Mass Spectrometric Analysis: 

20 Molecular Formula: C29H53N3O4. 

Calculated : 507.401 1 
Found : 507.4044 
NMR(5, CDCb): 

0.88 (3H,t,J = 7Hz), 0.94 (3H.s), 1.00 (3H,s), 1.16-1.40 (17H.m). 1.50-1.64 (2H,rn). 1.92-2.08 (4H,m). 2.19 
25 (2H,t,J = 7Hz), 2.30-2.80 (6H,s), 3.20-3.54 (6H.m), 3.62-3.74 (1H,m), 4.02 (IH.s), 5.39-5.44 (2H,m), 6.40-6.50 

(1 H,m), 6.96-7.04 (IH.m), 7.45-7.53 (1H,m) 



Example 33 
30 

Preparation of N-[3-N-(Oleoylaminopropyl)-3-[N-(2,2,5,5-tetramethyl-l ,3-dioxane-4-carbonyl)amino]- 
propanamide 

35 N-(3-Aminopropyl)olelamide (3.38 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example 1 to obtain 4.58 g of the title 
compound (yield: 81%). 
property: Oily 
IRfcm' 1 , neat): ,c= o 1650 
40 Mass Spectrometric Analysis: 

Molecular Formula: C32H59N3O5 
Calculated : 565.4455 
Found : 565.4454 
NMR(5, CDCb): 

45 0.88 (3H,t,J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.23-1.40 (14H,m). 1.43 (3H.s). 1.47 (H.s). 1.52-1.86 (6H f m). 

1.92-2.10 (4H,m), 2.18 (2H,t.J = 7Hz), 2.46 (2H,t,J = 6Hz). 3.29 (1H,d,J =12Hz), 3.38 (3H,brs), 3.44-3.62 
(4H,m) f 3.67 (1 H.d.J = 12Hz), 4.08 (1H,s), 5.30-5.42 (2H,m), 6.20-6.30 (1 H.brs), 6.65-6.73 (1H,brs). 6.99-7.08 
(1 H,brs) 

50 

Example- 34 



Preparation of N-(3-(Oleoylaminopropyl)-3-[N-(2.2.5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
55 propanamide 

N-(3-Aminopropyl)oIeamide (3.39 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example 1 to obtain 2.7 g of the title 
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compound (yield: 47%). 
property: Oily 
IR(cm~\ neat): ,c=o1660 
Mass Spectrometric Analysis: 

5 Molecular Formula: C33H6 1 N3O5 
Calculated : 579.4611 
Found : 579.4630 
NMR(5. CDCI3): 

0.88 (3H,t, J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.10-1.40 (20H,m), 1.42 (3H,s). 1.46 (3H,s), 1.54-1.90 (5H,m), 
to 1.90-2.10 (3H,m), 2.20 (2H,t,J = 7Hz), 2.47 (2H.t, J = 6Hz), 3.20-3.36 (5H.m), 3.48-3.66 (2H,m), 3.69 
(1 H,d,J = 12Hz) f 4.08 (1H,s), 5.30-5.40 (2H,m). 6.15-6.25 (1H,m), 6.58-6.66 (1H,m), 7.02-7.10 (1H,m) 



Example 35 
15 



Preparation of N-(3-(Oleoy laminopropyl)-3-[N-(2.4-dihydroxy-3 1 3-dimethyl-1 -oxobuty l)amino]propanamide 

N-(3-Oleoylaminopropyl)- 3-[N-(2,2,5.5-tetramethyl-1 ,3-dioxane-4-carbonyf)amino]propanamide (0.58 g) 
20 was reacted in the same manner as in Example 19 to obtain 0.48 g of the title compound (yield: 89%). 
property: Oily 
IR(cm~\ neat): ^= o 1650 
Mass Spectrometric Analysis: 

Molecular Formula: C30H57N3O5 
25 Calculated : 539.4297 
Found : 539.4291 
NMR($, CDCIa): 

0.88 (3H,t, J = 7Hz), 0.90 (3H,s), 1.01 (3H,s), 1.20-1.40 (20H 1 m), 1.55-1.68 (4H.m). 1.92-2.08 (4H t m), 2.19 
(2H,t,J = 6Hz), 2.36-2.54 (2H.m), 3.16-3.40 (6H,m), 3.48 (2H,s), 3.42-3.56 (1H,m), 3.62-3.76 (1H,m), 4.00 
30 (1 H,s), 5.28-5.42 (2H.m), 6.18-6.24 (1 H.m), 6.85-6.94 (IH.rn). 7.42-7.52 (1H,m) 



Example 36 



Preparation of N-(3-{0!eoylaminopropyl)-3-[N-(2 f 4-dihydroxy-3,3-dim ethyl -1 -oxobutyl)amino]propanamide 

Acetic anhydride (10 ml) was added to a solution N-(3-OIeoylaminopropyl)-3-[N-(2.4-dihydroxy-3,3- 
dlmethyl-1-oxobutyl)amino]propanamide (0.54 g) in 5 ml of pyridine was stirred for 15 hours. The solvent 
40 was then distilled off under reduced pressure. The residue was subjected to silica gel column chromatog- 
raphy to obtain 0.62 g of the refined title compound (yield: 99%). 

Property: Oily 

IR(cm~\ neat): ,c=o1738, 1658 
Mass Spectrometric Analysis: 

45 Molecular Formula: C 34 H 61 N 3 O 7 
Calculated : 623.4508 
Found : 623.4499 
NMR($, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.04 (3H.s). 1.08 (3H,s), 1.16-1.50 (23H f m), 1.56-1.72 (2H t m), 1.90-2.06 (2H,m), 2.07 
50 (3H,s), 2.15 (3H,s), 2.19 (2H,t,J =7Hz), 2.46 (2H,t,J = 6Hz). 2.32-2.48 (2H,m), 3.16-3.40 (5H,m), 3.48-3.62 

(2H,m), 3.86 (IH.d.J = 11 Hz). 4.03 (1H,s), 4.90 (1H,s), 5.28-5.40 (2H,m), 5.59-6.06 (1H,m), 6.60-6.70 (1H,m) 
7.18-7.28 (1H,m) 



55 Example 37 



Preparation of N-(4-Oleoylaminobutyl)-3-[N-(2.2.5,5-tetramethyl-1,3-dioxane-4 carbonyl)amino]propanamide 
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N-(4-Aminobutyl)oleamide (3.77 g) and 2.59 g of 3-[N-(2,2,5 I 5-tetramethyl-1,3-dioxane-4-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example 1 to obtain 2.66 g of the title 
compound (yield: 45%). 

Property: Oily 

5 IR(cm“\ neat): ,0=0*1648 
Mass Spectrometric Analysis: 

Molecular Formula: C 3 *H 6 3 N 3 05 
Calculated : 593.4768 
Found : 539.4797 
io NMR(5, CDCIa): 

0.88 (3H,t,J = 7Hz), 0.97 (3H.s). 1.04 (3H,s), 1.20-1.40 (18H,m), 1.43 (3H,s), 1.46 (3H,s), 1.50-1.70 (6H,m). 
1.86-2.10 (6H,m). 2.16 (2H,t.J = 8Hz), 2.45 (2H,tJ = 6Hz), 3.20-3.32 (5H,m), 3.20-3.32 (5H,m) f 3.42-3.66 
(2H,m), 3.69 (1H,d,J = 12Hz), 4.08 (IH.s), 5.26-5.42 (2H,m), 5.78-5.86 (1H,m), 6.35-6.45 (IH.m). 7.20-7.12 
(IH.m) 



Example 38 



20 Preparation of N-(4-Oleoylaminobutyl)-3-[N-(2,4-dihydroxy-3,3-dimethyf-1-oxobutyl)amino]propanamide 

N-(4-Oleoylaminobutyl)-3-{N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide (1.19 g) 
was reacted in the same manner as In Example 19 to obtain 0.43 g of the title compound (yield: 39%). 
property: Oily 

25 IR(crrr\ neat): ,c=o1650 

Mass Spectrometric Analysis: 

Molecular Formula: C 3 iH 59 N 3 Os 
Calculated : 553.4455 
Found : 553.4474 
30 NMR($, CDCIa): 

0.88 (3H,t,J = 7Hz), 0.95 (3H,s). 0.99 (3H,s), 1.18-1.40 (17H,m). 1.40-1.66 (6H t m). 1.92-2.10 (4H.m), 2.18 
(2H,t,J = 6Hz), 2.40-2.50 (2H,m), 2.70-3.32 (6H,m), 3.32-3.72 (6H,m), 4.00 (1H,s). 5.30-5.42 (2H,m), 6.04-6.10 
(1H,m). 6.60-6.70 (1H,m), 7.42-7.52 (IH.m) 

55 

Example 39 



Preparation of N-(4-Oleoylaminobutyl)-3-[N-(2.4-diacetoxy-3,3-dimethyl-1-oxobuty()amino]propanamide 

40 

N-(4-Ofeoylaminobutyl)-3-[N-(2.4-dihydroxy-3,3-dimethyl-l-oxobutyl)amino]propanamide (0.55 g) and 10 
ml of acetic anhydride were reacted in the same manner as in Example 36 to obtain 0.52 g of the title 
compound (yield: 82%). 
property: Oily 

45 lR(cm~\ neat): ^= o 1730 t 1650 
Mass Spectrometric Analysis: 

Molecular Formula: C35H53N3O7 
Calculated : 637.4566 
Found : 637.4584 

50 NMR(5 f CDCI 3 ): 

0.88 (3H,t,J = 7Hz). 1.03 (3H,s). 1.07 (3H.s), 1.20-1.40 (18H.m), 1.50-1.70 ( 6 H.m). 1.70-2.10 ( 6 H,m), 2.07 
(3H,s), 2.16 (3H,s), 2.16 (2H,t.J = 7Hz), 2.38 (2H.t.J = 6 Hz), 3.20-3.30 (4H,m), 3.42 -3.62 (2H.m), 3.85 
(1H,d,J = 11 Hz), 4.20 (1 H.d.J = 11 Hz), 4.93 (1H,s) t 5.30-5.42 (2H,m), 5.76-5.86 (IH.m). 6.22-6.30 (IH.m), 
7.00-7.08 (IH.m) 



Example 40 
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Preparation of N-(5-01eoylaminop8ntyl)-3-{N-{2,2,5,5-tetramethyM ,3-dioxane-4-carioonyl)amino]propanamide 

N-(5-Aminop8ntyl)oleamide (3.66 g) and 2.59 g of 3-{N-(2 t 2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)- 
aminojpropionic acid were reacted in the same manner as in Example 1 to obtain 3.64 g of the title 
s compound (yield: 60%). 
property: Oily 
IRfcm -1 , neat): ^= o 1660 
Mass Spectrometric Analysis: 

Molecular Formula: C3SH65N3O5 
10 Calculated : 607.4923 
Found : 607.4906 
NMR(5, CDCIa): 

0.88 (3H,t, J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 120-1.74 (30H,m), 1.46 (3H,s)» 1.48 (3H,s), 1.90-2.10 (4H,m), 
2.16 (2H,t,J = 7Hz), 2.44 (2H,t,J = 7Hz), 3.24 (2H,dt,J = 6Hz,7Hz), 3.29 (1 H.d.J = 12Hz), 3.44-3.665 (2H,m), 
75 3.68 (1 H.d.J — 12Hz), 4.07 (IH.s), 5.32-5.44 (2H,m), 5.44-5.62 (1H,m), 6.05-6.12 (1H,m) 6.96-7.08 (1H,m) 



Example 41 



20 

Preparation of N-(6-Oleoylaminohexyl)-3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide 



N-(6-Aminohexyl)oleamide (3.81 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyM,3-dioxane-4-carbonyl)- 
aminojpropionic acid were reacted in the same manner as in Example 1 to obtain 2.92 g of the title 
25 compound (yield: 47%). 
property: Oily 

IR(cm-\ neat): ^01664, 1644 
Mass Spectrometric Analysis: 

Molecular Formula: C36H67N3O5 
30 Calculated : 621.5080 
Found : 621.5057 
NMR(5, CDCI3): 

0.88 (3H,t.J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.18-1.76 (32H.m), 1.42 (3H,s), 1.46 (3H,s), 1.92-2.10 (4H,m), 
2.15 (2H,t.J = 7Hz), 2.44 (2H,t.J = 7Hz), 3.23 (2H,dt, J = 6Hz.7Hz), 3.29 (1 H.d.J = 12Hz), 2.44-3.66 (4H,m), 3.68 
35 (1 H.d.J = 12Hz), 4.07 (1H,s), 5.30-5.42 (2H,m), 5.48-5.58 (1H,m), 5.96-6.06 (1H,m), 7.00-7.06 (1H,m) 



Example 42 



Preparation of N-(8-Oleoylaminooctyl)-3-[N-(2,2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]propanamide 

N-(8-Aminooctyl)oleamide (4.08 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyi}- 
aminojpropionic acid were reacted in the same manner as in Example 1 to obtain 1.36 g of the title 
45 compound (yield: 21%). 
property: Oily 

IRfcm- 1 , neat): *-01664, 1644 
Mass Spectrometric Analysis: 

Molecular Formula: C38H71N3O5 
so Calculated : 649.5392 
Found : 649.53886 
NMR($, CDClg): 

0.88 (3H,t,J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.20-1.40 (27H,m), 1.42 (3H.s), 1.46 (3H,s) t 1.56-1.72 (4H m) 
1.92-2.10 (4H,m), 2.15 (2H,t,J = 7Hz), 2.43 (2H,t.J =7Hz), 3.18-3.26 (5H,m), 3.28 (1 H.d.J = 12Hz), 3.44-3.66 
55 (4H.m), 3.68 (1 H.d.J = 12Hz), 4.07 (1H,s), 5.30-5.40 (2H,m), 5.40-5.48 (IH.m), 5.86-5.94 (IH.m), 6.98-7 06 

(1H,m) 
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Example 43 



Preparation of N-(2-Oleoyloxyethyl)-3-[N-(2,2.5,5-tetrarnethyl-1 ,3-dioxane-4-carbonyl)amino]propanamide 

5 

2-Aminoethyl oleate (3.26 g) and 2.59 g of 3-[N-(2 t 2.5.5-tetramethyl-1 f 3-d{oxane-4-carbonyl)amino]- 
propionic acid were reacted in the same manner as in Example 1 to obtain 1 .75 g of the title compound 
(yield: 31%). 
property: Oily 

io IR(cm~\ neat): ^-<>1742, 1660 
Mass Spectrometric Analysis: 

Molecular Formula: C 32 HS 8 N 2 O 6 
Calculated : 566.4294 
Found : 566.4304 

IS NMR($. CDCI3): 

0.88 (3H,t, J - 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.16-1.40 (H,m), 1.42 (3H,s), 1.46 (3H,s), 1.52-1.70 (4H,m), 1.70- 
1.90 (2H,m), 1.96-2.08 (2H.m). 2.32 (2H,t,J = 7Hz), 2.46 (2H.t. J = 7Hz), 3.29 (IH.d.J = 12Hz), 3.42-3.66 
(4H,m), 3.68 (1 H,d,J = 12Hz). 4.07 (IH.s), 4.15 (2H f t.J =12Hz), 5.32-5.40 (2H ( m), 6.08-6.18 <1H,m). 6.98-7.08 
(1H,m) 



Example 44 



25 Preparation of 2-(N-Oleoylamino)ethyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 

N-(2-Hydroxyethyl)oleamide (0.97 g) and 0.78 g of 3-[N-(2,2 f 5,5-tetramethyl-1 ,3-dioxane-4-carbonyi)- 
amino]propionic acid were reacted in the same manner as in Example 15 to obtain 1.50 g of the title 
compound (yield: 90%). 

30 property: Oily 

IR(cm-\ neat): ,0*01742, 1658 
Mass Spectrometric Analysis: 

Molecular Formula: C 32 H 58 N 2 O 6 
Calculated : 566.4254 
35 Found : 566.4274 
NMR(5, CDCI3): 

0.88 (3H.t.J = 7Hz). 0.98 (3H,s). 1.03 (3H,s). 1.22-1.38 (18H,m), 1.43 (3H,s). 1.47 (3H,s), 1.50-1.72 (5H,m), 
1.92-2.08 (4H,m), 2.21 (2H.t.J = 7Hz). 2.56 (2H,t.J = 6Hz). 3.29 (1H,d,J = 12Hz). 3.42-3.70 (4H.m). 3.66 
(IH.d.J = 12Hz), 4.08 (1H,s). 4.18 (1H,s). 5.28-5.40 (2H.m), 6.27-6.38 (IH.brs). 6.88 6.96 (IH.brs) 



Example 45 



45 Preparation of 2-<N-Oleoylamino)ethyl 3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyi)amino]propionate 

2-(N-oleoyI)amino)ethyl 3-[N-(2,2,5,5-tetramethyl-1.3-dioxane-4-carbonyl)amino]propionic acid (880 mg) 
was reacted in the same manner as in Example 19 to obtain 740 mg of the title compound (yield: 91%). 
property: Oily 

50 IR(cm“\ neat): , NH 3324, *c* o 1740, 1650 
Mass Spectrometric Analysis: 

Molecular Formula: C 23 HS 4 N 2 O 6 
Calculated : 526.3952 
Found : 526.3961 
55 NMR(5, CDCI3): 

0.88 (3H,t,J =7Hz) t 0.94 (3H,s). 1.04 (3H,s), 1.20-1.40 (20H,m). 1.52-1.68 (2H.m) f 1.90-2.10 (3H,m). 2.20 
(2H,t,J = 7Hz), 2.49-2.58 (2H.m). 2.80-3.20 (3H,m). 3.38-3.76 (6H,m). 4.02 (IH.s), 4.05-5.42 (2H,m), 6.20-6.30 
(IH.brs), 7.30-7.40 (IH.brs) 
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Example 46 



70 



75 



Preparation 

propionate 



of 2-(N-Methyl-N-oleoylamino)ethyl 3-{N-(2,2.5.5-tetramethyl-1 .3-dioxane-4-carbonyl)aminoh 



hr,n»til e n y , K2 ^ ydr0Xye !r y ' )0,eamidS (34 ° 9) and 259 9 of 3-[N-(2.2.5.5-tetramethyl-1 ,3-dioxan*4-car- 
SJgST SKi) “* sa ™ mann,r « *> >5 « obtain 3.42 g of no go. 

property: Oily 

IRfcm- 1 , neat); ,c =o i740, 1658 
Mass Spectrometric Analysis: 

Molecular Formula: O33HS0N2O6 
Calculated : 580.4452 
Found : 580.4478 
NMR(5, CDCI3): 

0.88 (3H,t.J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.22-1.42 (19H.m), 1.43 (3H,s), 1.47 (3H s) 1 55-1 70 f3H ml 
1.90-2.10 (4H,m), 2.30 (2H,tt.J = 7Hz.7Hz), 2.52-2.60 (2H,m). 3.05 (3H.s), 329 (1 H d J = 12Hz> 3 42-3 60 
(4H,m), 3.68 (1 H,d,J = 12Hz). 4.08 (1 H.s). 4.24 (2H,t.J = 7Hz). 5.30-5.42 (2H.m). 6.98-7 08 <1 H m) ’ " 



Example 47 



25 



30 



35 



40 



Preparation of 3-(N-oleoylamino)propyl 3-{N-(2.2,5.5-tetrameth y i-l.3-dioxane-4-carbonyl)aniino]pro P ionate 
ami n N n, (3 ' hydr0Xyeth w l)0,eamide (34 ° 9) 259 9 of 3-[N-(2.2,5.5-tetrame t hyl-i.3-dioxane^carbonyl)- 

sss-sst'sir* reacted in the san,e mann8r as in 5x301,519 15 to ° btain 4 - 52 9 ° f 1,10 

property: Oily 

IR(cm-\ neat): ^=01740. 1654 
Mass Spectrometric Analysis: 

Molecular Formula: C33H S oN 2 0 6 
Calculated : 580.4450 
Found : 580.4449 
NMR(5, CDCI3): 



Example 48 



45 



50 



55 



Preparation of 3-(N-oleoylamino)propyl 3-[N-(2.4^ihydroxy-3,3-dimethyl-4^xobutyi)amino]propionate 

r«J«H N: °!r y,am ' n0)Pr0Pyl 3 ‘^'^' 2,5 ' 5 ' te t ra methyl-l 1 3-di 0 xane-4-cartxinyl)ami n o]propionate (0.58 g) was 
reacted m the same manner as >n Example 19 to obtain 0.49 g of the title compound (yield- 90%) 
property: Oily h 



IR(cm-\ neat): «c =o 1740. 1652 
Mass Spectrometric Analysis: 
Molecular Formula: C30H55N2OS 
Calculated : 540.4145 
Found : 540.4138 
NMR(5, CDCI3): 



0.88 (3H,t.J = 7Hz), 0.93 (3H,s), 1.04 (3H,s). 1.18-1.40 (19H,m), 1.52-1.66 (2H m) 1 83 f2H ttJ -6Hz 7Hz>' 
1 .92-2,06 (4H,m), 2,9 ,2H,U-6Hz,. 2.46-2.72 (2H-n,>. 3.00.3.56 ,8H.^ SSS 
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4.03 (1 H,s), 4.19-4.30 (1H,m), 5.28-5.42 (2H,m) f 5.86-5.98 (IH.rn), 7.44-7.52 <1H,m) 



Example 49 



Preparation of 3-(N-Oleoylamino)propyl 3-[N-(2,4-diacetoxy-3,3-dimethyl-4-oxobutyl)amino]propionate 

3-(N-Oleoylamino)propyl 3-[N-(2,4-dihydroxy-3.3-dimethyl-1-oxobutyl)amino]propionate (540 mg) and 10 
io ml of acetic anhydride were reacted in the same manner as in Example 36 to obtain 500 mg of the title 
compound (yield: 80%). 
property: Oily 

IR(cm~\ neat): ,c=o1740, 1650 
Mass Spectrometric Analysis: 
is Molecular Formula: C34.HS0N2O8 
Calculated : 624.4348 
Found : 624.4323 
NMR(5, CDCI3): 

0.88 (3H,t,J=7Hz), 1.04 (3H,s) t 1.07 (3H f s), 1.15-1.40 <21H.m), 1.55-1.72 (2H,m), 1.84 (2H,tt. J = 6Hz,6Hz), 
20 1.92-2.10 (3H,m), 2.07 (3H,s), 2.15 (3H,s), 2.16 (2H,t,J = 7Hz), 2.54 (2H,tJ = 6Hz). 3.20-3.68 (4H,m), 3.83 

(1H,d,J = 11Hz), 4.09 (1 H.d.J « 1 1 Hz), 4.12 (2H t d.J = 6Hz). 4.93 (1H,s). 5.30-5.38 (2H,m), 5.92-6.02 (1H,m) f 
6.70-6.80 (1H,m) 



25 Example 50 



Preparation of 3-(N-Oleoylamino)propyl 3-{N-(2 f 4-dibenzyloxy-3 1 3-dimethyl-4-oxobutyl)amino]propionate 

30 3-(N-Oleoylamino)propyl 3-[N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)amino]propionate (270 mg) and 
281 mg of benzoyl chloride were reacted in the same manner as in Example 36 to obtain 260 mg of the 
title compound (yield: 69%). 
property: Oily 

IR(crrr\ neat): pC = 0 1722, 1650 
35 Mass Spectrometric Analysis: 

Molecular Formula: C** He* N 2 Os 
Calculated : 748.4662 
Found : 748.4673 
NMR(5, CDCb): 

40 0.88 (3H,t,J = 7Hz), 1.20-1.40 (25H,m), 1.52-1.64 <2H,m). 1.76 (2H.tt.J = 6Hz,6Hz). 1.94-2.06 (4H.m), 2.11 

(2H,t.J = 7Hz). 2.51 (2H,t,J = 6Hz), 3.18-3.40 (2H,m), 3.40-3.66 (2H,m), 4.02 (2H,t.J = 6Hz) f 4.28 

(1 H,d,J = 10Hz), 4.33 (1 H,d,J = 10Hz), 5.30-5.40 (2H,m). 5.82-5.92 (1H,m), 6.78-6.86 (IH.m), 7.40-7.50 
(4H,m), 7.52-7.64 (2H,m), 8.00-8.10 (4H,m) 

45 

Example 5 1 



Preparation of 3-(N-Oleoylamino)propyl 3-[N-(4-benzyloxy-2-hydroxy-3.3-dimethyl-1 -oxobutyl)amino]- 
so propionate 

3-(N-0leoylamino)propyi 3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propionate (540 mg) and 
140 mg of benzoyl chloride were reacted in the same manner as in Example 36 to obtain 318 mg of the 
title compound (yield: 51%). 

55 property: Oily 

IR(cm“\ neat): , c -o1740. 1720, 1660 
Mass Spectrometric Analysis: 

Molecular Formula: C37H50N2O6 
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Calculated : 628.4449 ' 

Found : 628.4423 
NMR(5, COCIa): 

0.88 (3H.t.J = 7Hz). 1.06 (3H,s). 1.18 (3H,s). 1.16-1.40 (17H.m), 1.48-1.62 (2H,m). 1.62-1.70 (3H,m), 1.81 
s (2H,tt,J = 7Hz.7Hz). 1.92-2.08 (3H,m), 2.11 (3H.t, J = 7Hz), 2.42-2.70 (2H,m), 3.18-3.30 (IH.m), 3.34-3.48 
(2H,m), 3.64-3.76 (IH.m), 4.00-4.05 (2H.m). 4.12 (1H.d,J = 12Hz), 4.14-4.24 (IH.m), 4.38 (1 H.t.J = 1 2Hz) 
4.64-4.68 (IH.brs), 5.28-5.40 (2H.m). 5.72-5.82 (IH.brs), 7.30-7.38 (IH.m), 7.44 (2H,dd J = 7Hz 7Hz) 7 56 
(1H,dd.J=7Hz,7Hz), 8.05 (2H,d,J=7Hz) • 



JO 

Example 52 



Preparation of 3-(N-Oleoylamino)propyl 3-{N-(2-phenyl-5.5-dimethyl-1.3-dioxane-4-carbonyl)amino> 
is propionate 

N-(3-hydroxypropyl)oleamide (3.40 g) and 3.07 g of 3-(N-(2-phenyl-5,5-dimethyl-1,3-dioxane-4-car- 
bonyl)amino]propionic acd were reacted in the same manner as in Example 15 to obtain 5.34 g of the title 
compound (yield: 85%). 

20 property: Oily 

lR(cm~\ neat): *c= 0 1738, 1662 
Mass Spectrometrlc Analysis: 

Molecular Formula: C37H so N 2 Os 
Calculated : 628.4452 
25 Found : 628.4465 
NMR(5, CDCb): 

0.88 (3H,t.J = 7Hz), 1.11 (3H,s), 1.20 (3H,s), 1.22-1.43 (13H,m), 1.52-1.72 (6H,m), 1.77 {2H,tt,J =7Hz,7Hz) 
1.90-2.06 (4H,m), 2.14 (2H,tt.J = 7Hz,7Hz). 2.38 (2H.t.J = 7Hz). 2.52 (2H.t.J = 7Hz), 3.26 (IH.dt.J = 6Hz[7H 2 )! 
3.46-3.62 (4H,m), 3.69 (1H.d,J= 12Hz), 4.10 (1 H.t.J = 7Hz), 4.11 (IH.s), 5.30-5.42 (2H.m), 5.52 (1H,s) 5.82- 
30 5.92 (1 H.m), 6.90-7.04 (1 H,m), 7.38-7.44 (3H,m). 7.48-7.53 (2H,m) 



Example 53 



Preparation of 3-(N-Oleoylamino)propyl 3-(N-(3.3-dimethyl-1.5-dioxaspiro[5,5]-3-carbonyl)amino]propionate 

N-(3-hydroxypropyl)oleamide (3.40 g) and 2.99 g of 3-[N-(3,3-dimethyl-1,5-dioxaspiro[5.5]-3-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example IS to obtain 5.46 g of the title 
40 compound (yield: 88%). 
property: Oil 

IR(cm-\ neat): ,c = o1740. 1652 
Mass Spectrometric Analysis: 

Molecular formula: C36H64N2O6 
45 Calculated : 620.4763 
Found : 620.4761 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.98 (3H,s). 1.03 (3H,s), 1.22-2.10 (36H,m), 2.17 (2H,t,J = 7Hz). 2.56 (2H.t.J = 7Hz), 3.26 
(1H,d,J = 12Hz), 3.32 (2H,dt.J = 6Hz.7Hz), 3.50-3.68 (4H,m), 3.71 (IH.d.J = 12Hz), 4.10 (1H,s). 4.15 
50 (2H,t,J =7Hz), 5.28-5.40 (2H,m), 5.90-5.98 (1H,m), 6.98-7.10 (1H,m) 



Example 54 



55 

Preparation of 3-(N-Oleoylamino)propyl 3-(N-(2-hydroxy-3.3-dimethyl-4-(trimethyloxy-1-oxobutyl)aminoh 
propionate 
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3-(N-Oleoylamino)propyl 3-(N-(2,4-di hydroxy -3,3-dimethyl-1-oxobutyl)amino]propionate (540 mg) and 
220 mg of pivaloyl chloride were reacted in the same manner as in Example 36 to obtain 139 mg of the title 
compound (yield: 22%). 
property: Oil 

5 IR(cm~\ neat): ,c= o 1740, 1660 
NMR(5, CDCI 3 ): 

0.88 (3H,t.J-7Hz), 1.20-1.38 (25H,m) l 1.57 (9H,s), 1.52-1.70 (2H,m), 1.85 (2H.tt.J = 7Hz. 7Hz). 1.94-2.06 
(6H,m) f 2.17 (2H.t, J = 7Hz), 2.56 (1H.t,J =7Hz), 3.28-3.40 (2H,m). 3.54-3.62 (2H,m). 4.07 (1 H.d.J = 12Hz). 
4.10-4.20 (2H,m), 4.68 (1 H.d.J = 12Hz), 5.11 (IH.s). 5.28-5.40 (2H.m) f 5.70-5.80 (IH.m), 6.94-7.02 (1H,m) 



Example 55 



75 Preparation of 3-(N-Hexanoylamino)propyl 3-tN-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 
propionate 

N-(3-Hydroxypropyl)hexamide (1.75 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyi)- 
amino]propionic acid were reacted in the same manner as in Exampie 15 to obtain 1.90 g of the title 
20 compound (yield: 46%) 

Property: Oily 

IR(cm-\ neat): ,c =o 1740, 1658 
Mass Spectrometric Analysis 
Molecular Formula : CaiHaaNaOs 
25 Calculated : 414.2730 
Found : 414.2741 
NMR(5, CDCI3): 

0.90 (3H,t,J = 7Hz), 0.98 (3H.s), 1.04 (3H,s), 1.22-1.36 (3H,m), 1.43 (3H.s), 1.46 (3H,s). 1.58-1.74 (IH.m). 
1.85 (2H,tt,J =7Hz,7Hz), 2.18 (2H.t.J = 7Hz), 2.56 (2H,t,J = 7Hz). 3.29 (1 H.d.J =12Hz) t 3.33 

30 (2H,dt,J = 6Hz,7Hz), 3.46-3.66 (4H,m), 3.68 (1 H.d.J = 12Hz), 4.08 (IH.s). 4.16 (2H.t.J = 12Hz). 5.94-6.02 
(IH.rn). 6.92-7.04 (IH.m) 



Example 56 



Prepartion of 3-(N-Octanoylamino)propyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 

N-(3-Hydroxypropyl)octamide (2.-3 g) and 2.56 g of 3-(N-(2,2.5,5-tetramethyl)-l,3-dioxane-4-carbonyl)- 
40 amino]propionic acid were reacted in the same manner as in Example 15 to obtain 2.91 g of the title 
compound (yield: 66%) 

Property: Oily 

IR(cm _, ( neat): x/ c -o1738. 1658 
Mass Spectrometric Analysis 
45 Molecular Formula : C23H4.2N2O6 
Calculated 442.3043 
Found 442.3054 
NMR( 5 . CDCI3): 

0.88 (3H,t,J = 7Hz), 0.98 (3H.s). 1.04 (3H,s), 1.20-1.36 (5H,m), 1.42 (3H,s). 1.46 (3H.s) f 1.56-1.74 (3H,m), 
50 1.84 (2H,tt.J=7Hz,7 Hz), 2.17 (2H.t.J = 7Hz). 2.56 (2H.t,J = 7Hz), 3.29 (1 H.d.J = 12Hz), 3.33 

(2H,dt,J = 6Hz,7Hz) f 3.46-3.66 (4H,m), 3.68 (1 H.d.J = 12Hz), 4.08 (IH.s). 4.15 (2H,t.J = 7Hz). 5.94-6.02 
(IH.rn), 6.92-7.04 (1H,m) 



55 Example 57 



Preparation of 3-(N-Decanoylamino)propyl 3-(N-(2,2,5,5-tetramethyM ,3-dioxane-4-carbonyl)amino]- 
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propionate 

N-(3-Hydroxypropy()decanamide (2.29 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-car- 
bonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 4.61 g of the title 
5 compound (yield: 98%) 

Property: Oily 

IRfcm" 1 , neat): p c=o 1740. 1662 
Mass Spectrometric Analysis 
Molecular Formula : C 25 H 4 .GN 2 OS 
10 Calculated 470.3356 
Found 470.3377 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 0.98 (3H t s), 1.04 (3H,s). 1.20-1.34 (6H,m), 1.42 (3H,s), 1.46 (3H,s), 1.56-1.78 (4H,m), 
1.82-1.94 (3H,m), 2.17 (2H,t,J = 7Hz) f 2.36-2.44 (1H,m), 2.56 (2H,t.J = 7Hz), 3.29 (1 H.d.J = 12Hz). 3.33 
75 (2H.dt,J = 6Hz,7Hz) f 3.46-3.66 (4H,m), 3.68 (1 H.d.J = 12Hz), 4.08 (1H,s), 4.15 (2H,t.J = 12Hz), 5.92-6.02 
(1 H.m), 6.08-6.1 8 (1 H.m), 6.92-7.07 (1 H.m) 



Example 58 
20 



Preparation of 3-(N-Dodecanoy!amino)propyl 3-[N-(2,2,5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 
propionate 

25 N-(3-Hydroxypropyl)dodecanamide (2.57 g) and 2.59 g of 3-[N-(2,2 ) 5,5-tetramethyl-1 ,3-dioxane-4-car- 
bonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 3.19 g of the title 
compound (yield: 64%) 

Property: Oily 

IR(cm~\ neat): r c=0 1738, 1660 

30 Mass Spectrometric Analysis 
Molecular Formula : C 27 HS 0 N 2 O 6 
Calculated : 498.3668 
Found : 498.3676 
NMR(5, CDCI3): 

35 0.87 (3H,t,J = 7Hz), 0.97 (3H,s). 1.03 (3H,s). 1.18-1.36 (7H,m), 1.41 (3H,s), 1.45 (3H,s), 1.56-1.76 (6H,m), 

1.78-1.94 (4H,m), 2.16 (2H.t,J = 7Hz), 2.36-2.42 (2H,m), 2.55 (2H,t,J = 7Hz), 3.28 (1 H.d.J = 7Hz), 3.31 
(2H,dt,J = 6Hz,7Hz), 3.44-3.65 (4H,m), 3.67 (1 H.d.J » 12Hz), 4.06 (IH.s), 4.14 (2H,t, J = 7Hz), 5.96-6.02 
(1H,m), 6.90-7.04 (1H,m) 



40 

Example 59 



Preparation of 3-(N-Tetradecanoylamino)propyl 3-fN-(2,2,5.5-tetramethyl-1.3-dioxane-4-carbonyl)amino]- 
45 propionate 

N-(3-Hydroxypropyl)tetradecanamide (2.87 g) and 2.59 g of 3-[N-(2,2,5.5-tetramethyl-1,3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 4.63 g of the 
title compound (yield: 88%) 
so Property: Oily 

lR(cm~\ neat): r c=o i740, 1656 
Mass Spectrometric Analysis 
Molecular Formula : C 29 H5*N20s 
Calculated 526.3981 
55 Found 526.3983 
NMR(5, CDCI3): 

0.88 (3H.t,J = 7Hz), 0.98 (3H,s), 1.04 (3H,s), 1.20-1.34 (15H,m), 1.42 (3H,s), 1.46 (3H,s), 1.52-1.64 (4H,m), 
1.84 (2H,tt.J = 7Hz,7Hz), 2.17 (2H.t,J = 7Hz), 2.36-2.44 (1H,m), 2.56 (2H,t,J = 7Hz), 3.29 (1 H.d.J = 12Hz), 3.33 
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(2H,dt,J = 6Hz,7Hz), 3.48-3.66 (4H,m). 3.68 <1 H,d,J = 12Hz), 4.08 (IH.s), 4.16 (2H,t, J = 7Hz), 5.92-5.96 
(1 H,m), 6.90-7.02 (1H,m) 



5 Example 60 

Preparation of 3-(N-Hexadecanoylamino)propyl 3-[N-(2,2,5.5-tetramethyl-1,3-dioxane-4-carbonyl)amino]- 
propionate 

10 

N-(3-Hydroxypropyl)hexadecanamide {3.13 g) and 2.59 g of 3-[N-(2,2,5.5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 5.48 g of the 
title compound (yield: 99%) 

Property: Oily 

is IR(cm~\ neat): ^= 01 740, 1658 
Mass Spectrometric Analysis 
Molecular Formula : C3iH 5 aN2 0s 
Calculated 554.4294 
Found 554.4301 
20 NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.98 (3H.s). 1.04 (3H,s). 1.21-1.36 (22H,m) i 1.43 (3H,s), 1.46 (3H.S), 1.56-1.98 (6H,m). 
1.84 (2H,tt. J = 7Hz,7Hz), 2.17 (2H,t.J = 7Hz). 2.56 (2H,t.J = 7Hz), 3.29 (1H.d.J= 12Hz), 3.32 

(2H,dt,J = 6Hz,7Hz), 3.67 (2H,d,J = 12Hz), 4.08 (IH.s). 4.16 (2H.t,J = 12Hz). 5.92-5.98 (IH.m), 6.92-7.04 
(1 H,m) 



Example 61 

30 Preparation of 3-(N-Octadecanoylamino)propyl 3-[N-(2,2 t 5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 
propionate 

N-(3-Hydroxypropyl)otadecanamide (3.42 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethy1-1,3-dioxane-4-car- 
bonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 3.90 g of the title 
35 compound (yield: 67%) 

Property: Oily 

IR(cm”\ neat): ^ c =o1738, 1652 
Mass Spectrometric Analysis 
Molecular Formula : C 33 HS 2 N 2 O 6 
40 Calculated 582,4608 
Found 582,4619 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.98 (3H.s). 1.04 (3H,s). 1.20-1.36 (17H.m). 1.42 (3H.s). 1.46 (3H,s), 1.54-1.96 (lOH.m), 
2.17 (3H,t,J = 7Hz), 2.56 (2H,t.J = 7Hz), 3.28 (1H,t.J = 12Hz). 3.33 (2H,dt,J = 6Hz,7Hz). 3.44-3.62 (4H,m), 3.67 
45 (1 H,d,J = 12Hz), 4.08 (1H,S), 4.16 (2H, t,J =7Hz), 5.96-6.02 (lH,m). 6.92-7.04 (1H,m) 



Example 62 

50 

Preparation of 3-(N-Linoleoylamino)propyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 

N-(3-Hydroxypropyl)linoleamide (3.38 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxan8-4-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example 15 to obtain of the title compound 
55 (yield: 67%) 

Property: Oily 

IR(cm“\ neat): rC =*o1740. 1654 
Mass Spectrometric Analysis 
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Molecular Formula : C33 Hs 8 N20s 
C alculated 578.4294 
Found 578.4291 
NMR(S. CDCI3): 

S 0.89 (3H.t.J = 7Hz), 0.98 (3H.s), 1.04 (3H,s), 1.20-1.44 (17H.m). 1.43 (3H,s), 1.46 (3H,s). 1.52-1.76 (4H,m), 
1.84 (2H,tt.J = 7Hz,7Hz), 2.00 -2.10 (6H,m). 2.17 (2H.t. J = 7Hz). 2.36-2.44 (IH.m), 2.56 (2H.t,J = 7Hz). 2.77 
(2H,t J = 7Hz). 3.29 (1H,d,J = 12Hz), 3.32 (2H.dd.J =6Hz.7Hz), 3.46-3.64 (4H,m). 3.67 (1H,d.J = 12Hz), 4.08 
(1 H,s), 4.16 (2H.t.J = 1 2Hz). 5.28-5.42 (4H.m), 5.92-6.00 (1 H.m), 6.94-7.02 (1 H.m) 



to 

Example 63 



Preparation of 3-(N-Unolenoylamino)propyl 3-[N-(2,2.5,5-tetramethyl-l,3-dioxane-4-carbonyl)amino)- 
75 propionate 

N-(3-Hydroxypropyl)linolenamide (3.35 g) and 2.59 g of 3-[N-<2.2.5,5-tetramethyl-1.3-dioxane-4-car- 
bonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 4.09 g of the title 
compound (yield: 67%) 

20 Property: Oily 

IR(cm~\ neat): ,0=01738, 1652 
Mass Spectrometric Analysis 
Molecular Formula : C 33 H 56 N 2 O 6 
Calculated 576.4138 
25 Found 576.4126 
NMR(5, CDCI3): 

0.97 (3H,t,J = 7Hz), 0.98 (3H,s), 1.05 (3H,s), 1.26-1.44 (12H,m), 1.43 (3H,s), 1.46 (3H,s), 1.58-1.74 (6H,m), 
1.80-1.92 (4H,m), 2.02-2.10 (2H,m), 2.17 (2H,t.J =7Hz), 2.34-2.42 (2H,m), 2.56 (2H,t,J =7Hz), 3.29 
(1 H.d.J = 12Hz), 2.74-2.86 (2H,m), 3.28 (1 H,d,J = 12Hz), 3.32 (2H,dd,J = 6Hz.7Hz), 3.42-3.66 (4H,m), 3.68 
30 (1 H.d.J = 12Hz), 4.07 (1H,s), 4.15 (2H,t.J = 12Hz) t 5.26-5.44 (6H,m), 5.90-6.00 (IH.m), 6.92-7.06 (1H,m) 



Example 64 



35 

Preparation of 3-(N-OleoyIamino)propyl 3-[N-(2,2,5,5-tetram8thyl-1,3-dioxane-4-carbonyl)amino]propionate 

N-(3-Hydroxypropyl)oleamide (3.54 g) and 2.59 g of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example 15 to obtain 5.05 g of the title 
40 compound (yield: 85%) 

Property: Oily 

IR(cm-\ neat): ^= 0 1740, 1662 
Mass Spectrometric Analysis 
Molecular Formula : C 34 H 62 N 2 O 6 
4 S Calculated 594.4608 
Found 594.4618 
NMR(S, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.97 (3H,s). 1.04 (3H.s), 1.20-1.40 (23H,m), 1.43 (3H,s), 1.47 (3H,s), 1.50-1.80 (6H,m), 
1.86-2.10 (3H,m), 2.17 (2H,dt,J = 6Hz.7Hz), 2.56 (2H,t,J =6Hz), 3.28 (1 H.d.J = 12Hz). 3.40-3.66 (2H,m). 3.69 
50 (1 H.d.J = 1 2Hz), 4.08 (1H,s), 4.12 (2H,t,J = 6Hz), 5.30-5.40 (2H.m), 5.48-5.56 (1H,m), 6.90-7.00 (1H,m) 



Example 65 



55 

Preparation of 4-(N-Oleoylamino)propyi 3-{N-(2 t 4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propionate 

4-(N-Oeloylamino)butyl 3-[N-(2 f 2 t 5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate (0.59 g) was 
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reacted in the same manner as in Example 19 to obtain 0.50 g of the title compound (yield: 91%) 

Property: Oily 

IR(cm“ ! , neat): * c =o1740. 1658 
Mass Spectrometric Analysis 
5 Molecular Formula : C 31 H 58 N 2 O 6 
Calculated 554.4293 
Found 554.4291 
NMR(5, CDCIa): 

0.88 (3H,t.J = 7Hz). 0.94 (3H.S), 1.01 (3H,s), 1.18-1.42 (21H.m), 1.50-1.80 (6H,m). 1.90-2.12 (3H,m), 2.18 
10 (1 H.d.J =7Hz), 2.45-2.57 (2H,m). 3.10-3.80 (8H.rn), 4.02 (1H t m), 4.05-4.13 (IH.m), 4.18-4.26 (IH.m), 5.30- 

5.41 (2H,m). 5.88-5.96 (1H,m). 7.34-7.44 (1H,m) 



Example 66 
is 

Preparation of 5-(N-Oleoylamino)propyl S-fN-^^.S.S-tetramethyM ,3-dioxane-4-carbonyl)amino]propionate 

N-(5-Hydroxypentyl)oleamide (3.68 g) and 2.59 of 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
20 aminojpropionic acid were reacted in the same manner as in Example 15 to obtain 4.99 g of the title 
compound (yield: 82%) 

Property: Oily 

IR(cm”\ neat): pc=o 1 7 38, 1658 
Mass Spectrometric Analysis 
25 Molecular Formula : CasHs^NaOg 
Calculated 608.4764 
Found 608.4764 
NMR($, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.97 (3H,s). 1.04 (3H.s), 1.20-1.80 (26H.m). 1.42 (3H,s), 1.46 (3H.s). 1.84-2.10 (4H.m). 
30 2.15 (2H.t.J=6Hz), 2.56 (2H.t.J = 6Hz). 3.25 <1H,dt.J =6Hz.6Hz). 3.29 (1 H.d.J = 12Hz). 3.40-3.68 (4H,m). 3.68 

(1 H.d.J = 12Hz), 4.08 (lH,s). 4.10 (2H.t,J = 12Hz), 5.30-5.40 (2H,m), 5.48-5.54 (IH.m). 6.90-7.02 (IH.m) 



Example 67 

35 

Preparation of 6-(N-Oleoylamino)propyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 

N-(6-Hydroxypentyl)oleamide (3.82 g) and 2.59 of 3-[N-(2,2 1 5 1 5-tetramethyl-1,3-dioxane-4-carbonyl)- 
40 amino]propionic acid were reacted in the same manner as in Example 15 to obtain 2.80 g of the title 
compound (yield: 45%) 

Property: Oily 

IR(cm~\ neat): ,0=01740. 1656 
Mass Spectrometric Analysis 
45 Molecular Formula : CasHesNzOe 
Calculated 622.4920 
Found 622.4923 
NMR(5, CDCIa): 

0.88 (3H.t,J=7Hz), 0.97 (3H.s). 1.04 (3H t s). 1.20-1.54 (24H,m), 1.43 (3H,s). 1.47 (3H,s). 1.56-1.70 (6H,m), 
50 1.90-2.10 (4H,m), 2.15 (2H,t.J = 6Hz), 2.55 (2H,t,J = 6Hz), 3.24 (2H,dt.J = 6Hz,6Hz), 3.29 (1 H.d.J = 12Hz). 

3.40-3.66 (2H,m), 3.68 <1 H.d.J = 12Hz). 4.08 (IH.s), 4.09 (2H.t,J = 6Hz), 5.30-5.40 (2H,m). 5.40-5.50 (IH.m). 
6.92-7.02 (IH.m) 



55 Example 68 



Preparation of S-2-(N-Oleoylamino)propyl 3-[N-(2.2.5.5-tetramethyM,3-dioxane-4-carbonyl)amino]- 
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propanethionate 

N-(2-Mercaptoethyl)oleamid9 (3.42 g) and 2.59 of 3-[N-(2.2.5.5-tetramethyM.3-dioxane-4-carbonyl)- 
amino]propionic acid were reacted in the same manner as in Example 15 to obtain 4.77 g of the title 
s compound (yield: 82%) 

Property: Oily 

IR(cm-\ neat): p c =o1730, 1656 

Mass Spectrometric Analysis 1 

Molecular Formula : C32H58N2O5S 
10 Calculated 582.4123 
Found 582.4095 
NMR(S, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.98 (3H,s), 1.04 (3H,s), 1.20-1.40 (19H,m), 1.43 (3H,s), 1.47 (3H,s), 1.58-1.70 (2H,m) 
1.84-Z10 (4H,m), 2.17 (2H,t.J = 7Hz), Z78-2.86 (2H,m), 3.05 (2H.U= 6Hz), 3.29 (1H,dt.J = 12Hz). 3.35-3.62 
is (5H,m), 3.67 (1H,d,J = 12Hz), 4.07 (IH.s), 5.34-5.41 (2H.m), 5.93-6.02 (IH.m). 6.83-6.92 (1H,m) 



Example 69 



Preparation of S-2-(N-Oleoylamino)ethyl 3-{N-(2,4-dihydroxy-3 t 3-dimethyi-1-oxobutyl)aminopropanethionata 

S-2-(N-Oleoylamino)ethyl S-fN-^^.S.S-tetramethyl-l ,3-dioxane-4-carbonyl)amino]propan8thionate (0.58 
g) was reacted in the same manner as in Example 19 to obtain 0.16 g of the title compound (yield: 29%) 

25 Property: Oily 

IR(cm~\ neat): p c =o1650 
Mass Spectrometric Analysis 
Molecular Formula : C 2 9 H S 4N 2 OsS 
Calculated 542.3753 
30 Found 542.3765 
NMR(5, CDCI3): 

0.88 (3H,t.J = 7Hz), 0.93 (3H,s), 1.04 (3H,s), 1.15-1.40 (16H,m), 1.50-1.70 (2H,m), 1.90-2.06 (4H,m), 2.17 
(2H f t, J = 8Hz), 2.25-2.60 (6H,m), 2.70-2.80 (1H,m), 2.82-2.98 (2H,m), 3.05-3.15 (IH.m), 3.30-3752 (6H,m) 
4.01 (1 H,s), 5.30-5.42 (2H,m). 5.90-6.00 (1 H.brs), 7.22-7.32 (1 H.brs) 



Example 70 



40 Preparation of N-[(1 S,2S)-2-(Oleoylamino)cyclohexaneh3-[N-(2 I 2,5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
aminojpropanamide 

3-N-(2,2,5,5-Tetramethyl-1,3-dioxane-4-carbonyl)amino]propionic add (745 mg) and 800 mg of N-< 2 - 
ammocyc!ohexyl)-oieamide were reacted in the same manner as in Example 1 to obtain 504 mg of the title 
4S compound (yield: 34%) 

Property: Oily 

Specific Rotary Power [ a ] 0 : -15.1 * (C = 1.0, CHCI 3 ) 

IR(cm-\ neat): p C=0 1662, 1642 
Mass Spectrometric Analysis 
so Molecular Formula : CasHssNaOs 
Calculated 619.4924 
Found 619.4913 
NMR(<5, CDCI3): 

0.88 (3H.t,J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.15-1.37 (24H,m), 1.43 (3H,s), 1.46 (3H,s), 1.50-1.62 (2H,m), 
ss 1.68-1.82 (2H,m), 1.90-2.08 (6H,m), 2.11 (2H,t.J = 7Hz), 2.28-2.44 (2H,m). 3.28 (1H,d.J = 12Hz), 3.36-3.48 
(1 H,m), 3.55-3.68 (3H,m), 3.69 (1H,d,J = 12Hz). 4.08 (1 H.d.J = 1 1 Hz). 5.29-5.40 (2H.m). 5.84 (IHbrs) 6 38 
(1 H,brs), 7.00 (1 H.t.J = 6Hz) 
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Example 71 



Preparation of N-[{1 S,2S)-2-(Oleoy lamino)cyclohexane]-3-[(2R)-2.4-diacetoxy-3,3-dlmethyl-1 -oxobutyi] 

5 amlno]propanamid© 

3-N-[(2R)-2,4-Diacetoxy-3,3-dimethyl-1-oxobutyl]amino]propionic acid (187 mg) and 1.72 mg of (1S.2S)- 
N-(2-aminocyclohexyl)oleamide were reacted in the same manner as in Example 1 to obtain 194 mg of the 
title compound (yield: 56%) 
io Property: Oily 

Specific Rotary Power [a] D : -3.10* (C = 1.0, CHCb) 

IR(cm“\ neat): rc=o1750. 1660 
Mass Spectrometric Analysis 
Molecular Formula : CsyHssNaO? 
is Calculated 663.4822 
Found 663.4833 
NMR(5, CDCb): 

0.88 (3H,t,J = 7Hz), 1.03 (3H,s), 1.08 (3H.s). 1.18-1.39 (24H,m), 1.07-1.83 (2H.m), 1.92-2.09 (6H,m). 2.08 
(3H,s), 2.14 (2H,t,J = 7Hz), 2.20 (3H,s), 2.32 (2H,t,J = 7Hz), 3.28-3.40 (IH.m), 3.49-3.59 <2H,m), 3.61-3.74 
zo (1H,m), 3.82 (1H,d,J = 12Hz). 4.04 (IH.d.J = 1 1Hz), 4.09 (1H,s), 5.29-5.40 <2H,m). 5.79 (1H,d,J = 8Hz), 6.19 
(1 H.d.J = 8Hz), 7.03 (1 H.t.J = 6Hz) 



Example 72 
25 

Preparation of N-[2-(Oieoylamino)cyclohexane]-3-((2R)-2,4-diacetoxy-3,3-dimethyl-1 -oxobutyi] amino]- 
propanamide 

30 3-N-[(2.4-Diacetoxy-3,3-dimethyl-1-oxo-butyl]amino]propionic acid (1.01 g) and 1.26 g of N-(2- 
aminocyciohexyl)oleamide were reacted in the same manner as in Example 1. The crude products was 
purified by silica gel column chromatography to obtain two diastereomers of the title compound, i.e., 
diastereomer A: N-[(l R,2R)-2-(oleoy lamino)cyclohexane-1 -yl]-3-(N-[(2R)-2,4-diacetoxy-3.3-dimethyl-1 - 

oxobutyl]amino]propanamide in an amount of 603 mg (yield: 28%) and diastereomer B: N-[(1 S,2S)-2- 
35 (oleoylamino)cyclo-hexane-l -yl]-3-[N-[(2R)-2,4-diacetoxy-3, 3-dimethyl- 1 -oxobutyl]amino]propanamide in an 
amount of 714 mg (yield: 33%) 

A 

Property: Oily 

Specific Rotary Power [a] D : -32.0* (C = 1.0, CHCI3) 

40 IR(cm”\ neat): y C3O 1750. 1660 
Mass Spectrometric Analysis 
Molecular Formula : C 37 HG 5 N 3 O 7 
Calculated 663.4822 
Found 663.4834 
45 NMR(5, CDCI3): 

0.88 (3H,t.J = 7Hz), 1.08 (3H.s). 1.10 (3H,s), 1.21-1.38 (24H,m), 1.46-1.65 (2H,m). 1.69-1.79 (2H,m), 1.88-2.08 
(6H,m). 2.08 (3H.S). 2.13 (2H,t,J = 7Hz), 2.14-2.26 (IH.rn), 2.16 (3H,s), 2.23-2.42 (IH.m). 3.06-3.16 (IH.m). 
3.56-3.79 (3H,m). 3.90 (1 H,d,J = 1 1 Hz), 4.07 (1 H,d,J = 1 1Hz), 4.80 (IH.s), 5.29-5.42 (IH.m),. 5.69 
(1 H.d.J =8Hz), 6.56 (1 H.d.J = 8Hz). 7.41 (1 H.t.J = 6Hz) 

50 B 

Property: Oily 

Specific Rotary Power [a] D : -3.10* (C = 1.0, CHCb) 

IRfcm^ 1 , neat): ^c^olTSO, 1660 
Mass Spectrometric Analysis 
55 Molecular Formula : C 37 H 65 N 3 O 7 
Calculated 663.4822 
Found 663.4833 
NMR(5. CDCb): 
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0.88 (3H,t.J = 7Hz), 1.03 (3H,s). 1.08 (3H,s), 1.18-1.39 (24H.m). 1.07-1.83 (2H,m). 1.92-2.09 (6H,m), 2.08 
(3H.s), 2.14 (2H,t,J = 7Hz), 2.20 (3H.s), 2.32 (2H.t.J = 7Hz), 3.28-3.40 3.49-3.59 (2H,m), 3.61-3.74 

(1H,m), 3.82 (1 H.d.J = 12Hz). 4.04 (1 H.d.J = 12Hz), 4.09 (IH.s), 5.29-5.40 (2H.m). 5.79 (1H,d,J=8Hz) 619 
(1 H.d.J = 8Hz), 7.03 (1 H,t,J = 6Hz) 

5 

Example 73 



io Preparation of N -[(1 R.2R)-2-(Oleoylamino)cyclohexane-1 -yi}-3-{N-{(2R)-2.4-dihydroxy-3.3-dimetfiyl-1 - 

oxobutyl]amino]propanamide 

N-{(1 R.2R)-2-(Oleoylamino)cyclohexane-1 -yl]-3-[N-{(2R)-2.4-diaceotxy-3.3-dimethy 1-1 -oxobutyl]amino}- 

propan amide (380 mg) was reacted in the same manner as in Example 3 to obtain 293 mq of the title 
is compound (yield: 89%) 

Property: Oily 

Specific Rotary Power [a] D : +34.1 " (C = 1.0, CHCI 3 ) 

IR(cm“\ neat): ? c =ol 642 
Mass Spectra metric Analysis 
20 Molecular Formula : C33HG1 N3O5 
Calculated 579.461 1 
Found 579.4596 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.95 (3H.s). 1.04 (3H,s), 1.17-1.38 (24H,m), 1.49-1.62 (2H,m). 1.73-1.82 (2H,m) 1 93-2 08 
2S (6H.m). 2.14 (2H.t.J = 7Hz). 3.31-2.45 (2H.m), 2.52-2.86 (2H.m). 3.44-3.73 (6H.m), 3.98 (1H,s). 5.28-5.40 
(2H.m). 6.08 (1 H.brs). 6.63 (1 H.brs), 7.34 (1 H,t.J = 6Hz) 

Example 74 

30 

Preparation of N-[(1 S.2S)-2-(Oleoylamino)cyclohexane- 1 -yl]-3-[N-[(2R)-2.4-dihydroxy-3,3-dimethyl-1- 
oxobutyl]amino]propanamid 0 

35 N-[(lS,2S)-2-(Oleoylamino)cyclohexane-1-yl]-3-(N-[(2R)-2.4-diaceotxy-3.3-dimethyl-1-oxobutyl]amino]- 

propanamide (485 mg) was reacted in the same manner as in Example 3 to obtain 410 mg of the title 
compound (yield: 97%) y 

Property: Oily 

Specific Rotary Power [«] D : -0.60* (C = 1.0, CHCI 3 ) 

40 IR(cm~\ neat): r c=0 i644 
Mass Spectrometric Analysis 
Molecular Formula : C3 3 H 61 N 3 05 
Calculated 579.4611 
Found 579.4603 
45 NMR(5, CDCIa): 

0.88 (3H,t,J = 7Hz), 0.94 (3H,s), 1.05 (3H,s), 1.16-1.38 (24H,m), 1.46-1.62 (2H,m), 1.71-1.82 (2H,m), 1.87-2.07 
(6H,m), 2.12 (2H,t J — 7Hz), 2.32-2.44 (1H,m), 2.48-2.58 (IH.m), 2.63-3.05 (2H,m), 3.18-3.29 (1H,m), 3.46 
(2H,d,J - 1 1 Hz), 3.51 (2H,d,J = 1 1Hz), 3.86-3.99 (IH.m), 4.12 (1H,s), 5.29-5.41 (2H,m), 5.99 (1H,dJ = 8Hz) 
7.02 (1 H.d.J =8Hz), 7.11-7.19 (IH.m) 
so 

Example 75 



55 Preparation of N-[2-(Oleoylamino)cyclohexane-1 -ylh3-(N-C(2R)-2.4-diacetoxy-3.3-dimethyl-1 -oxobutyllaminol- 
propanamide 

dl-3-(N-2,4-Oiaceotxy-3,3-dimethyl-1-oxobutyl]amino]propionic (1.51 g) and 1.90 g of (1R^R)-N-<2- 
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aminocyclohexyl)oleamide were reacted in the same manner as in Example 1. The crude products was 
purified by silica gel column chromatography to obtain two diastereomers of the title compound, dia- 
stereomer A: N-(l R,2R)-2-(oleoylamino)cyclohexane-1 -yl]-3-{N-[(2R)-2,4-diacetoxy-3.3-dimethy 1-1 -oxobutyl]- 
amlnojpropanamide in an amount of 0.848 g (yield: 28%) and diastereomer 8: N-((1 R,2R)-2-(oleoylamino)- 
s cyclo-hexane- 1 -yl]-3-[N-[(2R)-2,4-diacetoxy-3 t 3-dimethyl-1-oxobutyl]amino]propanamide in an amount of 
1.00 g (yield: 33%) 

A 

Property: Oily 

Specific Rotary Power [a] D : -32.0 * (C = 1 .0, CHCI 3 ) 

10 IR(cm~\ neat): *c=o1750, 1660 
Mass Spectrometric Analysis 
Molecular Formula : C37HssN307 
Calculated 663.4822 
Found 663.4834 
15 NMR(5. CDCh): 

0.88 (3H,t,J = 7Hz), 1.08 (3H,s), 1.10 (3H.s), 1.21-1.38 (24H,m). 1.46-1.65 (2H,m). 1.69-1.79 (2H.m), 1.88-2.08 
(6H,m), 2.08 (3H.s), 2.13 (2H,t,J = 7Hz), 2.14-2.26 (1H,m). 2.16 (3H,s), 2.23-2.42 (IH.m). 3.06-3.16 (IH.m), 
3.56-3.79 (3H,m), 3.90 (1 H.d.J = 1 1 Hz). 4.07 (1H.d,J = 11Hz), 4.80 (IH.s), 5.29-5.42 (IH.m). 5.69 <lH,d.J = 
8Hz), 6.56 (1 H.d.J = 8Hz), 7.41 (1H,t.J = 6Hz) 

20 B 

Property: Oily 

Specific Rotary Power [a] D : +2.04* (C = 1.0, CHCI3) 

IR(cm~\ neat): *c*ol750, 1660 
Mass Spectrometric Analysis 
25 Molecular Formula : C 37 H 65 N 3 O 7 
Calculated 663.4822 
Found 663.4833 
NMR(5, CDCI3): 

0.88 (3H.t.J = 7Hz), 1.03 (3H.s), 1.08 (3H,s), 1.18-1.39 (24H.m). 1.07-1.83 (2H.m), 1.92-2.09 (6H.m), 2.08 
30 (3H.s), 2.14 (2H.t,J = 7Hz), 2.20 (3H,s), 2.32 (2H,tJ = 7Hz). 3.28-3.40 (IH.m), 3.49-3.59 (2H.m). 3.61-3.74 

(1H,m), 3.82 (1 H.d.J = 12Hz), 4.04 (1 H.d.J = 12Hz), 4.09 (1H,s), 5.29-5.40 (2H.m), 5.79 (1 H.d.J = 8Hz), 6.19 
(1 H.d.J = 8Hz), 7.03 (1H.t,J = 6Hz) 



36 Example 76 

Preparation of N-[2-(Oleoylamino)cyclohexane-1 -yl]-3-{N-2.4-diacetoxy-3,3-di methyl- 1 -oxobutyl]amino]- 

propanamide 

40 

dl-S-tN^^Diaceotxy-S.S-dimethyl-l-oxobutylJaminolpropionic (1.44 g) and 1.80 g of (1S.2S)-N-(2- 
aminocyclohexyl)oleamide were reacted in the same manner as in Example 1. The crude products was 
purified by silica gel column chromatography to obtain two diastereomers of the title compound, dia- 
stereomer A: N-[(1 S,2S)-2-(oleoylamino)cyclohexane-1 -yl]-3-{N-[(2R)-2,4-diacetoxy-3,3-dimethyl-1 -oxobutyl]- 
45 amino]propanamide in an amount of 0.859 g (yield: 29%) and diastereomer B: N-[(1S,2S)-2-(oleoylamino)- 
cyclo-hexane-1 -yl]-3-[N-[(2S)-2.4-diacetoxy-3.3-dimethyl-1 -oxobutyl]amino]propanamide in an amount of 
0.80 g (yield: 27%) 

B 

Property: Oily 

so Specific Rotary Power [ot] D : -32.0* (C = 1 .0. CHCI 3 ) 

IR(cm“\ neat): *0*01750, 1660 
Mass Spectrometric Analysis 
Molecular Formula : C37Hs5Na07 
Calculated 663.4822 
55 Found 663.4834 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.08 (3H.s). 1.10 (3H,s), 1.21-1.38 (24H,m), 1.46-1.65 (2H.m), 1.69-1.79 (2H,m). 1.88-2.08 
(6H,m), 2.08 (3H,s), 2.13 (2H,t.J = 7Hz), 2.14-2.26 (IH.m), 2.16 (3H.s), 2.23-2.42 (IH.m), 3.06-3.16 (IH.m), 
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3.56-3.79 (3H,m), 3.90 (1 H.d.J = 1 1 Hz), 4.07 (1H,d,J = 11Hz). 4.80 (IH.s). 5.29-5.42 (1H,m), 5.69 (1HdJ = 
8Hz), 6.56 (1 H.d.J = 8Hz), 7.41 (1H,t,J = 6Hz) 



5 Example 77 



10 



15 



20 



25 



Preparation of (1R,2R)-2-(Oleoylamino)cyclohexane-1-yl 3-[N-(2,2,5,5-tetramethyM ,3-dioxane-4-carfaonyl>- 
amino]propionate 7 r 

(1S,2S)-2-(N-Oleoylamino)cyc(ohexanol (3.79 g) and 2.59 g of 3-(N-(2.2.5,5-tetramethyl-l ,3-dioxane-4- 
carbonyl)ammo]propionic acid were reacted in the same manner as in Example 15 to obtain 3.52 a of the 
title compound (yield: 57%) y 

Property: Oily 

Specific Rotary Power [a} D : +26.2* (C = 1.0, CHCI3) 

IR(cm-\ neat): ^ c=0 1736, 1654 
Mass Spectrometric Analysis 
Molecular Formula : C36Hs«.N 2 0s 
Calculated 620.4764 
Found 620.4759 
NMR(5, COCI3): 

0.88 (3H,t,J = 7Hz), 0.99 (3H,s), 1.04 (3H.s), 1.07-1.39 (24H,m), 1.43 (3H,s>, 1.48 <3H,s), 1.50-1.83 (4H,m), 
1.92-2.17 (6H,m), 2.10 (2H,t,J - 7Hz), 2:51 (2H,t,J = 6Hz), 3.32-3.43 (1H,m), 3.57-3.68 (1H,m), 3.69 
(IH.d.J- 12Hz), 3.83-3.95 (1H,m), 4.08 (IH.s), 4.64 (1H,td,J= 11Hz,5Hz), 5.28-5.40 (IHm) 5 74 

(1 H.d.J =8Hz), 6.95 (1 H.d.J =6Hz) ' ’ h 



Example 78 



30 



Preparation of (1 S^S)-2-(Oleoylamino)cyclohexane-1 -yl 3-[N-(2.2,5.5-tetramethyl-1,3-dioxane-4-carbonyl>- 
amino]propionate 



35 



■w 



45 



(1S,2S)-2-(N-Oleoylamino)cyclohexanol (3.79 g) and 2.59 g of 3-[N-(2,2,5.5-tetramethyl-l,3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 3.52 g of the 
title compound (yield: 57%) 

Property: Oily 

Specific Rotary Power [a] D : + 14.3* (C = 1.0, CHCI 3 ) 

IR(cm-\ neat): * c =o1734. 1654 
Mass Spectrometric Analysis 
Molecular Formula CseHetl^Os 
Calculation 620.4764 
Found 620.4777 
NMR(i, CDCI3): 



0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.06-1.38 (24H,m). 
1.92-2.17 (6H,m), 2.10 (2H.tJ = 7Hz). 2.51 (2H,t,J = 6Hz), 3.28 
(IH.d.J = 12Hz), 3.82-3.93 (IH.m), 4.08 (IH.s). 4.64 (IHtdJ 
(1 H.d.J = 6Hz) 



1.43 (3H,s). 1.47 (3H,s), 1.48-1.80 (4H.m), 
(1 H.t.J = 12Hz), 3.45-3.57 (2H,m), 3.69 
= 1 1 Hz,5Hz), 5.79 (1 H.d.J = 8Hz). 6.91 



50 

Example 79 



Preparation of (1 R^R)-2-(Stearoylamino)cyclohexane-l-yl 3-(N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)- 
55 aminojpropionate 



(1R.2R)-2-(N-Stearoylamino)cyclohexanol (3.81 g) and 2.59 g of 3-[N-(2.2.5.5-tetramethyl-l.3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 2.82 g of the 
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title compound (yield: 45%) 

Property: Oily 

Melting Point : 69.1 - 70.2 

Specific Rotary Power [a] D : + 25.8* (C = 1 .0, CHCI 3 ) 

5 IR(cm-\ neat): * c =o1734. 1660, 1646 
Mass Spectrometric Analysis 
Molecular Formula : C 36 HG 6 N 2 O 6 
Calculated 622.4920 
Found 622.4930 
10 NMR<5, CDCb): 

0.88 (3H,t,J = 7Hz), 0.99 (3H,s), 1.04 (3H,s), 1.11-1.34 (32H.m). 1.43 (3H,s), 1.48 (3H,s), 1.50-1.82 (4H,m), 
1.95-2.18 (2H,m), 2.10 (2H,t.J = 7Hz). 2.51 (1 H,t.J = 6Hz), 3.29 (1H,d,J = 12Hz), 3.31-3.34 (1H,m). 3.57-3.68 
(1H,m), 3.69 (IH.d.J = 12Hz), 3.83-3.95 (IH.m), 4.08 (IH.s), 4.64 <1H,td.J = t iHz.SHz). 5.74 (1H,d,J = 8Hz). 
6.95 (1 H.d.J =6Hz) 



Example 80 

20 Preparation of (1S,2S)-2-(Linoieoylamino)cyclohexane-1-yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dloxane-4-carbonyl)- 
amino]propionate 

(1S,2S)-2-(N-Linoleoylamino)cyclohexanol (3.7T g) and 2.59 g of 3-[N-(2.2,5,5-tetramethyl-1,3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 15 to obtain 2.72 g of the 
25 title compound (yield: 44%) 

Property: Oily 

Specific Rotary Power [a] D : +13.5* (C = 1.0, CHCI3) 

IR(cm“\ neat): vc=o1736, 1654 
Mass Spectrometric Analysis 
30 Molecular Formula : C 3 gHg 2 N 2 Og 
C alculated 618.4607 
Formula 618.4612 
NMR(5, CDCb): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.11-1.39 (18H,m) f 1.43 (3H,s), 1.47 (3H,s). 1.51-1.81 (4H,m), 
35 1.95-2.18 (6H,m), 2.10 (2H,t,J = 7Hz), 2.50 (2H,t.J = 6Hz). 2.77 (2H,d,J = • 6Hz), 3.28 (IH.d.J = 12Hz), 3.46- 

3.57 (2H,m), 3.69 (1 H t d,J = 12Hz), 3.32-3.43 (IH.m), 4.09 (IH.s), 4.64 (IH.td.J = 1 1Hz.SHz), 5.28-5.43 
(4H,m), 5.80 (1 H.d.J = 8Hz). 6.91 (IH.d.J = 6Hz) 

In a similar manner as described above, the following compounds were synthesized. 

40 

Example 81 

(R)-1 -Methyl-2-eleoy laminoethyl 3-[N-(2,2.5.5-tetramethyl-1 ,3-dioxane-4-carbony l)amino]propionate 
Molecular Formula : C 33 HgoN 2 Og 
45 Molecular Weight : 580.85 
Mass Spectrometric Analysis: 

Calculated : 580.4451 
Found : 580.444 8 
Melting Point (’ C): Oil 

so Specific Rotary Power: (otp 2 o + 31 .1 * (C = 1 .0, CHCI3) 

IR(*neat. cm" 1 ) : 3332. 2932, 2860, 1740, 1660 
NMR(5, CDCI 3 ): 

0.88 (3H,t.J = 7Hz), 0.99 (3H,s), 1.02 (3H,s). 1.21-1.38 (23H,m). 1.43 (3H.s). 1.47 (3H.s). 1.55-1.69 (2H,m). 
1.91-2.08 (4H.m), 2.28 (2H,t,J = 7Hz), 2.44-2.62 (2H,m), 3.29 (1 H.t.J = 12Hz), 3.30-3.53 (3H.m), 3.65-3.78 
55 (IH.m). 3.68 (1 H.d.J = 12Hz), 4.07 (3H,s), 4.92-5.03 (IH.m). 5.29-5.40 (2H,m). 6.30-6.38 (IH.m), 6.91 

(1H,t,J = 6Hz) 
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Example 82 



10 



is 



{Sy 1 -Methyl-2-oleoy laminoethyl-3-{N-<2,2.5,5 -te tram ethyl- 1 ,3-dioxane-4-carbonyl)aminolpropionate 
Molecular Formula : C 3 3 HsoN 2 Os 
Molecular Weight : 580.85 
Mass Spectrometric Analysis: 

Calculated : 580.4451 
Found : 580.4458 
Melting Point (*C): Oil 

Specific Rotary Power: [ap D + 21.6* (C = 1.0, CHCI 3 ) 

IRfcneat, cm- 1 ): 3332, 2932, 2860, 1738, 1662 
NMR(5, CDCI 3 ): 

°' 97 (3H,S) * 104 1-20-1.37 (23Hm). 1.43 (3H,s), 1.47 (3H,s). 1.56-1.68 (2H,m) i 

raw 1 2 \°^ 2-20 (2H,t,J - 7Hz >’ 2.44-2.62 (2H.m). 3.26-3.35 (1H,m). 3.28 (1H.d,J = 12Hz). 3.42-3.58 

370 (1H ' dJ = 12Hz) ' 407 (1H - S >- 4.93-5.03 (IH.m). 5.28-5.41 (2H.m . 6.27-8.34 

(1 H.m), 6.88-6.96 (1 H.m) 



20 



25 



30 



35 



Example 83 



propVona1?" 2 ’ <0le0ylamin0)CyClOP8ntane ' 1 * yl ' 3 ’ lN * 2 ’ 2 ’ 5 ' 5 ' tetramethyl ' 1-3 ' dio,<ane ^ Carbonyl)amino} ' 
Molecular Formula : C 3 5 Hs 2 N 2 06 
Molecular Weight : 606.89 
Mass Spectrometric Analysis: 

Calculated : 606.4607 
Found : 606.4617 



Melting Point (° C): Oil 

Specific Rotary Power: [ap 0 + 24.5 * (C = 1 .0, CHCI 3 ) 
IR(*neat, cm” 1 ): 3324, 2932, 2860. 1736, 1654 
NMR{5, CDCI3): 



2 13 ?HH 7 M o ^ (3H ' S)> 1 - 29 ' 1 - 48 < 22H .'"), 1.43 (3H.s). 1.46 <3H.s). 1.52-2.09 (9H.m) ( 

23 > . Z L Vu 2 ; 2 ? „o ' m ‘ 2-54 (2H ' U=6Hz) ’ 3 28 (1H,d.J = 12Hz). 3.48-3.59 (2H,m), 3.69 

■ f 12(4z> ’ 408 ^ 1H,S) ' 408 * 4 - 19 (1 H,m), 4.92-5.01 (IH.m). 5.29-5.40 (2H.m), 5.72 (1H,d.J = 7Hz), 6.98 
V I n.t.J = 6Hz) 



Example 84 



40 



45 



50 



55 



(1R.2R)-2-(Oleoylamino)cyclopentane-1-yl-3-[N-2,2.5,5-tetramethyl-1 

propionate 

Molecular Formula : C3sH 6 2N 2 0s 
Molecular Weight : 606.89 
Mass Spectrometric Analysis: 

Calculated : 606.4607 
Found : 606.4614 
Melting Point (" C): Oil 

Specific Rotary Power: [ap 0 + 1 4.9 * (C = 1 .0. CHCI 3 ) 

IR(»neat, cm -1 ): 3328, 2932. 2860, 1740. 1656 
NMR(S, CDCI 3 ): 



,3-dioxane-4-carbonyl)arnino]- 



0.88 (3H.t.J = 7Hz), 0.99 (3H,s), 1.04 (3H,s), 1.21-1.47 (22H m) 
2.13 (2H,t,J = 7Hz). 2.18-2.31 (IH.m), 2.54 (2H,t. J = 6Hz). 3 28 
(IH.m), 3.69 (1H.d.J = 12Hz), 4.08 (IH.s). 4.09-4.20 (IHm) 
(1 H.d. J = 7Hz), 7.02 (1 H.t.J = 6Hz) 



. 1.43 (3H.s). 1.46 (3H.s). 1.53-2.12 (9H,m), 
(1 H.d.J = 1 2Hz), 3.36-3.49 (1 H.m). 3.58-3.69 
4.95-5.02 (IH.m). 5.29-5.40 (2H.m), 5.72 



Example 85 
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(Z)-4-Oi8oylamino-2-butenyl-3-[N-(2 f 2,5,5-tetrarnethyl-1,3-dioxane-4-carbonyl)arnino]propionate 
Molecular Formula : C 34 H 60 N 2 O 6 
Molecular Weight : 592.80 
Mass Spectrometric Analysis: 

5 Calculated : 592.4451 
Found : 592.4424 
Melting Point (* C): Oil 

Specific Rotary Power [a] 24 D + 22.2* (C = 1.0, CHCI 3 ) 

IR(*neat, cm^ 1 ): 3336, 2932, 2860, 1740, 1660 
10 NMR(5, CDCI 3 ): 

0.88 (3H,t,J =7Hz), 0.90 (3H.s), 1.04 (3H,s), 1.20-1.38 (20H,m), 1.43 <3H,s), 1.46 (3H,s). 1.54-1.69 (2H,m). 
1.91-2.08 (4H,m), 2.17 (2H.t.J = 7Hz), 2.57 (2H.tJ = 6Hz), 3.28 (1H,d,J~ 12Hz), 3.42-3.67 (2H,m). 3.69 
(IH.d.J = 12Hz), 3.97 (2H,dd,J = 6Hz,6Hz), 4.08 (1H,s), 4.70 (2H,d.J = 6Hz). 5.29-5.40 (2H,m), 5.59-5.80 
(3H,m), 6.88-6.96 (IH.m) 



Example 86 

(R)-2-Methyl-2-oleoylaminoethyl 3-[N-(2,5,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate 
20 Molecular Formula : CaaHeoNaOs 
Molecular Weight : 580.85 
Mass Spectrometric Analysis: 

Calculated : 580.4451 
Found : 580.4458 
25 Melting Point ( # C): Oil 

Specific Rotary Power: [ap 5 0 + 31.0* (C = 1.0, CHCI 3 ) 

IR^neat, cm- 1 ): 3324, 2932, 2860, 1740, 1660 
NMR(5, CDClo): 

0.88 (3H,t,J = 7Hz), 0.98 (3H,s), 1.04 (3H,s), 1.18 (3H,d.J =6Hz), 1.23-1.39 (20H,m), 1.43 (3H,s). 1.47 (3H,s), 
30 1.57-1.68 (2H,m), 1.92-2.08 (4H,m), 2.16 (2H.t,J = 7Hz), 2.58 (2H.t, J = 6Hz). 3.28 (1H,d,J = 12Hz), 3.57 

(2H,dt,J =6Hz,6Hz), 3.69 (1H,d,J = 12Hz), 4.03-4.14 (2H,m). 4.07 (1H,s). 4.26-4.37 (1H,m). 5.29-5.40 (2H,m), 
5.84 (1H,d,J =8Hz), 6.98 (1H,t.J=6Hz) 



35 Example 87 

(S)-2-Methyl-2-oleoylaminoethy! 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amlno]propionate 
Molecular Formula : CaaHeoNaOs 
Molecular Weight : 580.85 
40 Mass Spectrometric Analysis: 

Calculated : 580.4451 
Found : 580.4442 
Melting Point (*C): Oil 

Specific Rotary Power: [ap 4 0 + 13.1 * (C = 1.0, CHCh) 

45 IR(*neat, cm- 1 ): 3320, 2932, 2860, 1744, 1654 
NMR(5, CDCI 3 ): 

0.88 (3H.t.J =7Hz), 0.97 (3H,s), 1.03 (3H,s), 1.16 (3H,d,J = 6Hz), 1.21-1.39 (20H,m), 1.42 (3H,S), 1.47 (3H,s), 
1.54-1.68 (2H,m), 1.92-2.08 (4H.m), 2.17 (2H,t,J = 7Hz), 2.58 (2H,t,J = 6Hz). 3.28 (1H,d.J = 12Hz), 3.49-3.67 
(2H,m), 3.69 (1 H,d,J = 12Hz), 4.05 (1 H,dd,J = 1 1 Hz. 4Hz), 4.07 (1H,s), 4.13 (1 H,dd,J = 1 1Hz.SHz), 4.22-4.36 
so (1H,m), 5.29-5.42 (2H,m), 5.92 (1H,d,J =8Hz). 6.92 (1H.t.J = 5Hz) 



Example 88 

55 (E)-4-Oleoylaminobutenyi 3-{N-(2,2.5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C 34 H 60 N 2 O 6 
Molecular Weight : 592.86 
Mass Spectrometric Analysis: 
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5 



10 



Calculated : 592.4451 
Found : 592.4459 
Melting Point (' C): Oil 



Specific Rotary Power [<*F 0 +22.1 ’ (C = 1.0, CHCI 3 ) 

IR(?neat. cm - '): 3328. 2932, 2860, 1740, 1660 
NMR(5. CDCI3): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.21-1.38 (20H,m), 1.43 (3H.s), 1.46 (3H,s), 1.56-1.69 (2H ml 
1.91-2.08 (4H,m), 2.18 (2H,t,J = 7Hz), 2.58 (2H,t,J = 6Hz), 3.28 (1H,d,J= 12Hz), 3.41-3.68 (2H,m), 3.69 
(1H,d,J - 12Hz), 3.90 (2H,dd,J =6Hz.6Hz). 4.08 (1H,s), 4.57 (2H,d,J=6Hz). 5.28-5.41 (2H.m). 5 52-5 62 
(1H,m), 5.65-5.83 (2H,m), 6.95 (1H,t.J = 6Hz) 



Example 89 



is 



20 



25 



4-Oleoylaminobutenyl 3-[N-(2,2,5,5-tetramethyl - 1 ,3-dioxane-4-carbonyl)amino]propionate 

Molecular Formula : C 3 *Hs8N 2 Og 
M olecular Weight : 590.85 
Mass Spectrometric Analysis: 

Calculated : 590.4294 
Found : 590.4279 



Specific Rotary Power [a] 25 !,. + 21.2* (C = 1.0, CHC! 3 ) 
IR^neat, cm” 1 ): 3320, 2932, 2860, 1748, 1662 
NMR(5, CDCI3): 



0.88 (3H,t,J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.21-1.39 (20H,m), 1.43 (3H,s), 1.47 (3H,s), 1.58-1.72 (2H,m) 
1.92-2.08 (4H t m), 2.18 (2H,t,J = 7Hz), 2.61 (2H,t,J = 6Hz), 3.28 (1H,d,J= 12Hz), 3.42-3.68 (2H,m), 3.70 
(1H,d,J-1 2Hz), 4.08 (1 H,s), 4.08-4.11 (2H,m), 4.69-4.72 (2H,m), 5.29-5.42 (2H,m), 5.68-5.78 (1H,m), 6.96 
(1 H,t, J = 5Hz) 



30 Example 90 



35 



40 



45 



(R)-2-Oleoylamino-2-phenylethyl 3-[N-(2,2,5.5-tetramethyl-l,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C 33 H62N 2 06 
Molecular Weight : 642.92 
Mass Spectrometric Analysis: 

Calculated : 642.4607 
Found : 642.4613 
Melting Point (°C): Oil 

Specific Rotary Power: [ap 4 0 -0.4* (C = 1.0, CHCI3) 

IR^neat. cm' 1 ): 3320, 2932, 2864, 1744, 1654 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.90 (3H,s), 1.04 (3H,s), 1.21-1.38 (20H,m), 1.44 (3H.s), 1.47 (3H,s), 1.57-1.70 (2H,m) 

/ 1 ;t 2 H 2 '. 08 it H ; m) : (2H,W = 7H2)l 2 52 ( 2H .‘.J = 6Hz), 3.28 (1H,d,J = 12 Hz). 3.46-3.65 (2H,m). 3.69 

(1H,d,J 12Hz), 4.08 (1H,s), 4.29-4.39 (2H,m), 5.29-5.42 (3H,m), 6.60 (1H,d.J = 8Hz), 6.93 (1 H.t.J = 5Hz), 
7.26-7.38 (5H,m) 



Example 91 



so 



55 



(S)- 2 -Oleoylamino- 2 -phenylethyl 3-[N-<2.2,5,5-tetramethyl-l,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : CasHsaNaOs 
Molecular Weight : 642.92 
Mass Spectrometric Analysis: 

Calculated : 642.4607 
Found : 642.4613 
Melting Point (* C): Oil 

Specific Rotary Power: [«p D + 40^* (C = 1.0, CHCIa) 

IR(pneat. cm” 1 ): 3320, 2932, 2860. 1742, 1660 
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NMR($. CDCb): 

0.88 (3H,t,J - 7Hz), 0.90 (3H,s). 1.03 (3H.s). 1.21-1.39 (20H,m), 1.42 (3H,s), 1.46 (3H,s), 1.57-1.74 (2H,m), 
1.91-2.08 (4H,m), 2.25 ( 2 H,t,J = 7Hz), 2.51 (2H.t.J = 6 Hz), 3.28 (1H,d,J = 12Hz). 3.42-3.67 (2H,m), 3.68 
(IH.d.J - 12Hz), 4.05 (1 H,s), 4.31 (1H,dd,J = 12Hz,5Hz). 4.39 (1H,dd.J = 12Hz.6Hz), 5.28-5.41 (3H,m). 6.59 
5 (1 H.d.J = 8 Hz) 6.91 (1 H.t.J = 5Hz). 7.25-7.38 (5H f m) 



Example 92 

io (Trans)-2-(oleoylamino)cyclopentane-1 -yl 3-(N-(2,2.5,5-tetramethyl-1 .3-dioxane-4-carbonyl)amino]- 
propionate 

Molecular Formula : C 37 H 66 N 2 OG 
Molecular Weight : 634.94 
Mass Spectrometric Analysis: 
is Calculated : 634.4920 
Found : 634.491 1 
Melting Point (*C): Oil 

Specific Rotary Power: [ap s D + 22.0* (C = 1.0, CHCI3) 

IR(meat, cm' 1 ): 3328. 2932. 2864. 1734, 1660 
20 NMR(5, CDCI 3 ): 

0.88 (3H,t.J=7Hz), 1.00 (3H.s), 1.04 (3H,s), 1.21-1.38 (20H,m). 1.41-2.08 (16H,m), 1.43 (3H,s). 1.47 (3H.S). 
2.09 (2H,t,J =7Hz), 2.50 (2H,t.J = 6 Hz). 3.28 (1 H.d.J = 12Hz), 3.32-3.44 (1H,m), 3.57-3.68 (1H,m), 3.69 
(IH.d.J = 12Hz), 3.99-4.09 ( 1 H,m), 4.08 (IH.s), 4.77-4.84 (IH.m), 5.29-5.40 (2H,m), 5.82 (1 H.d.J = 8 Hz), 6.97 
(IH.t.J = 6 Hz) 



Example 93 

(Trans)-2-(oIeoylamino)cyclopentane-1-yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 

30 propionate 

Molecular Formula : C 37 H 66 N 2 O 6 
Molecular Weight : 634.94 
Mass Spectrometric Analysis: 

Calculated : 634.4920 
35 Found : 634.4904 

Melting Point {* C): Oil 

Specific Rotary Power: [ap G D +13.1 *(C = 1.0, CHCI 3 ) 

IR(*neat. cm” 1 ): 3324, 2932. 2864. 1734. 1650 
NMR(S, CDCI 3 ): 

40 0.88 (3 H.t.J = 7Hz), 0.96 (3H,s). 1.04 (3H,s). 1.21-1.38 (20H,m), 1.40-2.08 (16H.m). 1.43 (3H,s). 1.47 (3H,s). 
2.10 (2H,t,J = 7Hz), 2.50 (2H,t.J =6Hz). 3.28 (IH.d.J = 12Hz), 3.51 (2H,tt,J =6Hz,6Hz), 3.69 (1 H.d.J = 12Hz). 
3.97-4.08 (1 H,m), 4.09 (IH.s). 4.77-4.84 (IH.m). 5.29-5.42 (2H.m). 5.89 (1 H.d.J = 8Hz), 6.92 (1 H.t.J = 6Hz) 



45 Example 94 

(S)-3-Methyl-2-oleoylaminobutyl 3-[N-(2,2,5.5 -tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C3sH 6 4N 2 06 
Molecular Weight : 608.91 
so Mass Spectrometric Analysis: 

Calculated : 608.4764 
Found : 608.4741 
Melting Point (* C): Oil 

Specific Rotary Power: [ap 0 +4.9* (C = 1.0, CHCla) 

55 IR(*neat. cm' 1 ): 3324, 2932. 2860, 1734, 1652 
NMR (5, CDCb): 

0.88 (3H,t,J = 7Hz), 0.93 (3H,d,J = 6Hz), 0.95 (3H.d,J = 6Hz), 0.97 (3H.s), 1.03 (3H,s). 1.21-1.39 (20H,m), 1.43 
(3H,s), 1.47 (3H,s), 1.56-1.86 (3H.s), 1.90-2.08 (4H,m). 2.20 (2H,t,J = 7Hz). 2.56 (2H,t,J =6Hz). 3.28 (1 H.d.J = 
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12Hz), 3.56 (2H,dt,J = 6Hz,6Hz). 3.68 (1H,d,J= 12Hz), 3.95-4.29 (3H,m). 4.07 (IH.s). 5.29-5.41 (2H,m), 5.79 
(1 H.d.J = 8Hz), 6.93 (1 H.t, J = 6Hz) 



s Example 95 



(S)-2-Oleoylaminobutyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C3*Hs2N«Os 
Molecular Weight : 594.88 
io Mass Spectrometric Analysis: 

Calculated : 594.4607 
Found : 594.4597 
Melting Point (* C): Oil 

Specific Rotary Power [ap 0 +6.2’ (C = 1.0, CHCb) 
is IR(»neat, cm -1 ): 3320, 2932, 2864, 1742, 1652 
NMR(S, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.91 (3H,d,J = 7Hz), 0.97 (3H,s), 1.03 (3H,s), 1.21-1.38 (20H,m), 1.42 (3H,s), 1.44-1 
(4H.m). 1.47 (3H.S), 1.91-2.08 (4H,m), 2.17 (2H,t.J = 7Hz), 2.58 (2H,t.J = 6Hz). 3.29 <1 H.d.J = 12Hz), 3 
(2H,dt,J - 6Hz,6Hz), 3.68 (1 H.d.J = 12Hz), 4.03-4.24 (3H,m), 4.07 (IH.s), 5.29-5.42 (2H,m) 5 

20 (1H,d,J = 8Hz), 6.92 (1H,t,J = 6Hz) 



Example 96 



as 2-Oleoylamino-1 -phenylethyl 3-[N-(2,2.5,5-tetramethyH ,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C38Hs2N 2 0 6 
Molecular Weight : 642.92 
Mass Spectrometric Analysis: 

Calculated : 642.4607 
30 Found : 642.4606 

Melting Point (" C): Oil 

Specific Rotary Power: [orp D +24.3° (C = 1.0, CHCI 3 ) 

IR(*meat, cm H ): 3324. 2932. 2864, 1744, 1660 
NMR(5, CDCI 3 ): 

35 0.88 (3H,t,J = 7Hz), 0.91 (3/2H.S), 0.99 (3/2H,s), 1.03 (3/2H,s), 1.04 (3/2H.S), 1.19-1.38 (20H,m), 1.41 (3/2H.S), 

1.42 (3/2H,s), 1.43 (3H,s), 1.52-1.66 (2H,m), 1.92-2.08 (4H,m), 2.12-2.22 (2H,m), 2.48-2.67 (2H,m), 3.26 
(1/2H,d,J = 12Hz), 3.29 (1/2H,d,J = 12Hz), 3.42-3.85 (4H,m). 3.68 (1 H.d.J = 12Hz), 4.06 (1/2H,s), 4.07 (1/2H.S), 
5.29-5.41 (2H,m). 5.84 (1/2H,d,J =8Hz), 5.86 (1/2H.d,J =8Hz), 6.16-6.27 (1H,m). 6.88-6.97 (1H.rn). 7.27-7.38 
(5H,m) 

40 



Example 97 



(S)-2-Oleoylamino-3-phenylpropyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 
45 Molecular Formula : C 33 H 6 4N20 g 
M olecular Weight : 656.95 
Mass Spectrometric Analysis: 

Calculated : 656.4764 
Found : 656.4740 
so Melting Point (* C): Oil 

Specific Rotary Power [af 5 0 +18.3* (C = 1.0, CHCb) 

IR(pneat. cm” 1 ): 3316, 2932, 2860, 1742, 1660 
NMR (5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.97 (3H,s), 1.03 (3H.s), 1.17-1.38 (20H.m), 1.41 (3H,s), 1.46 (3H,s), 1.50-1.68 (2H,m) i 
55 1.92-2.08 (4H,m), 2.16 (2H,t.J = 7Hz), 2.59 (2H,t 1 J = 6Hz), 2.78 (1H,dd,J= 13Hz,7Hz), 2.89 

(1 H,dd,J = 13Hz,6Hz), 3.28 (1 H.d.J = 12Hz), 3.39-3.69 (2H,m), 3.69 (1 H.d.J = 12Hz), 4.04-4.09 (2H,m), 4.08 
(IH.s), 4.37-4.44 (1H,m), 5.28-5.41 (2H,m), 6.07 (1 H.d.J =8Hz), 6.93 (1H,t.J = 5Hz). 7.16-7.32 (5H,m) 
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Example 98 



(S)-4-Methyl-2-oleoylaminopentyl 3-[N-(2,2,5,5-tetramethyi-1,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C 36 HS 6 N 2 O 6 
5 Molecular Weight : 622.93 
Mass Spectrometric Analysis: 

Calculated : 622.4920 

Found : 622.4895 ' 

Melting Point (*C): ON 

10 Specific Rotary Power [ap 0 +7.6* <C = 1.0, CHO 3 ) 

IR(*neat, cm H ): 3320, 2932. 2864, 1742, 1652 
NMR(5, CDCI 3 ): 

0.88 (3H,t, J = 7Hz), 0.91 (3H,t,J = 6Hz), 0.93 (3H,t,J = 6Hz), 0.97 (3H,s) t 1.03 (3H,s), 1.19-1.41 (20H,m), 1.42 
(3H,s), 1.47 (3H,s), 1.53-1.77 (5H,m), 1.90-2.08 (4H,m). 2.17 (2H.t.J = 7Hz). 2.57 (2H,t.J = 6Hz). 3.28 
is (1 H.d.J = 12Hz). 3.56 (2H.dt,J = 6Hz,6Hz). 3.68 (1H,d,J = 12Hz), 4.07 (IH.s), 4.07 (1 H.dd.J = 1 1 Hz.4Hz). 4.13 
(1 H.dd.J = 1 1 Hz,4Hz), 4.21-4.35 (1H,m). 5.28-5.41 (2H,m), 5.72 (1H,d.J = 8Hz), 6.94 (lH,t,J=6Hz) 



Example 99 

20 

2-(1 -Oleoylaminocyclohexy l)ethyl 3-[N-(2,2,5 ( 5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C 37 H 66 N 2 OG 
Molecular Weight : 634.94 
Mass Spectrometric Analysis: 

25 Calculated : 634.4920 
Found : 634.4899 
Melting Point (* C): Oil 

Specific Rotary Power: [ap 9 D + 22.0 * (C = 1 .0, CHCI 3 ) 

IR(*neat, cm- 1 ): 3352. 2936, 2864, 1742, 1664 
30 NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 0.97 (3H,s). 1.04 <3H.s). 1.21-1.67 (32H.m), 1.42 (3H.S). 1.46 (3H,s), 1.91-2.13 <3H,m), 
2.15 (2H,t,J = 7Hz), 2.56 (2H.t,J = 6Hz), 3.28 (1 H.d.J* 12Hz), 3.46-3.63 (2H,m). 3.68 (1 H.d.J = 12Hz), 4.07 
(1 H,s), 4.31 (1 H.d.J = 11 Hz), 4.36 (1 H.d.J = 1 1 Hz), 5.13 (1H,s). 5.28-5.42 (2H,m), 6.96 (1H,t,J = 5Hz) 

35 

Example 100 

(S)-2-Oleoylamino-2-phenylethyl N-(2,2,5,5-tetramethyl-l,3-dioxane-4-carbonyi)aminopropionate 
Molecular Formula : C 37 H 60 N 2 O 6 
40 Molecular Weight : 628.90 
Mass Spectrometric Analysis: 

Calculated : 628.4451 
Found : 628.4440 
Melting Point (*C): Oil 

45 Specific Rotary Power: [ap D +46.9* (C = 1 .0, CHCI 3 ) 

IR(*neat, cm" 1 ): 3320, 2932, 2864. 1760, 1662 
NMR(5. CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 1.04 (6H.s). 1.19-1.38 (20H,m), 1.43 (3H,s), 1.48 (3H,s), 1.51-1.69 (2H,m), 1.91-2.05 
(4H,m), 2.24 (2H,t,J = 7Hz), 3.30 (1H,d,J = 12Hz), 3.69 (1 H,d,J = 12Hz), 3.98 (2H,d,J = 5Hz), 4.09 (1H,s), 4.39 
50 (1 H.dd.J = 1 1 Hz,6Hz), 4.56 (1 H.dd.J = 1 1 Hz.SHz). 5.28-5.40 (3H,m), 6.25 (1 H,d,J =8Hz), 7.00 (1H,t,J = 5Hz). 

7.26-7.39 (5H,m) 



Example 101 

(S)-2-OIeoylamino-2-phenylethyl 4-[N-(2, 2,5,5 -tetramethyl-1,3-dioxane-4-carbonyl)animo]butanoate 
Molecular Formula : C39HS4.N206 
Molecular Weight : 656.95 
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s 



TO 



Mass Spectrometric Analysis: 

Calculated : 656.4764 
Found : 656.4770 
Melting Point (* C): Oil 

Specific Rotary Power [«p D + 41.4*(C = 1.0, CHCI 3 ) 
!R{»neat. cm"'): 3320, 2932, 2864, 1744, 1654 
NMR(5, CDCIa): 



3 S5S5S a 

444 “**« 0Hm>. e.64 C1H.ij.5H*,: *75 



15 



20 



25 



30 



Example 102 



(S)-2-Oleoylarnino-2-phenylethyl 5-{N-(2,2,5,5 
Molecular Formula : C4oH 6 sN 2 06 
Molecular Weight : 670.98 
Mass Spectrometric Analysis: 

Calculated : 670.4920 
Found : 670.4912 
Melting Point (*C): Oil 



-tetramethyM,3-dioxane-4-carbonyl)amino]pentanoate 



Specific Rotary Power [ap° 0 + 40.6 ’ (C = 1 .0, CHCI 3 ) 
IRfcneat, cm’ 1 ): 3324, 2932, 2864, 1742, 1654 
NMR(S, CDCI3): 



443 PH - dd - J -" M2 :' eHa 



Example 103 



35 



40 



45 



(1 S,2S)-2-(2,2.-Dimethylstearory l)aminocyclohexane -1 -yl 
bonyl)amino]propionate 
Molecular Formula : C 38 H 70 N 2 O 6 
Molecular Weight : 650.99 
Mass Spectrometric Analysis: 

Calculated : 650.5233 
Found : 650.5244 
Melting Point (* C): Oil 

Specific Rotary Power: [ap s 0 + 10.6* (C = 1.0, CHCI 3 ) 
lR(*neat, cm' 1 ): 3380, 2932, 2860, 1734 
NMR(5, CDCI3): 



3-{N-(2,2,5,5-tetramethyl-1,3-dloxane-4-car- 



0.88 (3H,t,J 7Hz), 0.96 (3H,s). 1.04 (3H,s), 1.09 (6H,s), 1.10-2.16 (38H,m), 1.43 (3H s) 1 47 (3H si 2 42- 

473 H H ddd J - 8 1 ^ 363 (2H ’ m) ‘ 369 3.81-3.93 (1H,m), 4.08 (1H,s), 

4.73 (1 H.ddd.J - 1 1 Hz.1 1 Hz,4Hz), 5.80 (1 H.d.J = 8Hz), 6.92 (1 H,t, J = 5Hz) 1 9 



so Example 104 



55 



(1S,2S)-2-(2,2,-Dimethyloleoyl)aminocyclohexane-1-yl 
aminojpropionate 
Molecular Formula : C 3 8Hs 8 N 2 Os 
Molecular Weight : 648.97 
Mass Spectrometric Analysis: 

Calculated : 648.5077 
Found : 648.5063 



3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)- 
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Melting Point (* C): Oil 

Specific Rotary Power: [apo +10.9 (C = 1.0, CHCI 3 ) 

IR(pneat, cm- 1 ): 3380, 2938, 2864, 1734, 1672 
NMR(5, CDCI 3 ): 

5 0.88 (3H,t,J = 7 Hz), 0.96 (3H.s). 1.00-2.18 (34H,m). 1.03 (3H,s). 1.08 (6H.s), 1.42 (3H,s). 1.47 (3H.s), 2.41- 

2.62 (2H,m), 3.28 (1H,d.J = 12Hz), 3.38-3.62 (2H,m). 3.69 (1 H.d.J = 12Hz). 3.80-3.92 (1H,m), 4.07 (IH.s), 
4.73 (1 H.ddd.J = 11Hz,11Hz,4Hz), 5.28-5.41 (2H,m), 5.79 (1H,d.J = 8Hz). 6.92 (1H,t.J=5Hz) 



to Example 105 

(1 S,2S)-2-(2-Methyioleoyi)aminocydohexane-1 -yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionate 
Molecular Formula : C 37 H 66 N 2 O 6 
75 Molecular Weight : 634.94 
Mass Spectrometric Analysis: 

Calculated : 634.4920 
Found : 634.4950 * 

Melting Point (* C): Oil 

20 Specific Rotary Power: [crF 8 o +10.8 (C = 1.0, CHCI 3 ) 

IR(*neat, cm' 1 ): 3324, 2936, 2864, 1734 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J =7Hz), 0.96 <3H.s), 1.03 (3H,s), 1.06 (3/2H,d,J = 7Hz). 1.08 <3/2H.d.J =7Hz). 1.09-2.18 (35H,m). 
1.43 (3H.s), 1.47 (3H.s), 2.50 (2H.t,J =6Hz), 3.28 (1 H,d,J = 12Hz), 3.51 (2H,dt.J =6Hz.6Hz), 3.69 
25 (1H,d,J = 12Hz), 3.81-3.94 (1H,m), 4.08 (1H,s), 4.61-4.73 (IH.m), 5.28-5.42 (2H,m), 5.70-5.78 (IH.m), 6.91 

(1H,t,J=6Hz) 



Example 106 
30 

(1 S,2S)-2-(2-Methylpalmitoyl)aminocyclohexane-1 -yl 3-[N-(2,2,5.5-tetramethyM,3-dioxane-4-carbonyl)- 
amino]propionate 
Molecular Formula : C 3 SH 64 .N 2 O 6 
Molecular Weight : 608.91 
35 Mass Spectrometric Analysis: 

Calculated : 608.4764 
Found : 608.4754 

Melting Point (* C): 77 - 79* C (benzene/hexane) 

Specific Rotary Power: [ctF 8 d +14.4 (C = 1.0. CHCI 3 ) 

40 !R(*KBr, cm- 1 ): 3312, 2932. 2860. 1742, 1652 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J =7Hz), 0.96 (3H,s), 1.03 (3H,s), 1.39 (3H,d,J = 7Hz). 1.10-2.18 (35H.m). 1.43 <3H,s). 1.47 (3H,s). 
2.43-2.58 (2H,m), 3.28 (1 H,d,J = 12Hz). 3.51 (2H,dt,J = 6Hz,6Hz). 3.69 (1 H.d.J = 12Hz). 3.38-3.93 (IH.m), 4.08 
(1H,s), 4.68 (1 H.ddd.J = 11 Hz.l 1 Hz.4Hz), 5.76 (1 H.d.J = 8Hz), 6.91 (1H.t.J = 6Hz) 



Example 107 

(lS,2S)-2-(2-Methylpalmitoyl)aminocyclohexane-1-yi 3-[N-{2,2,5,5-tetramethyl-1 f 3-dioxane-4-carbonyl)- 
50 amino]propionate 

Molecular Formula : C 35 H 64 N 2 O 6 
Molecular Weight : 608.91 
Mass Spectrometric Analysis: 

Calculated : 608.4764 
55 Found : 608.4762 

Melting Point (* C): 92 - 94* C (benzene/hexane) 

Specific Rotary Power: [a] 19 o +6.7 (C = 1 . 0 , CHCI3) 

IR(vKBr, cm" 1 ): 3284, 2928. 2860, 1736, 1652 
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NMR(5, CDCis): ! 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s). 1.03 (3H.s), 1.06 (3H,d,J = 7Hz), 1.10-2.17 (35H,m) 1 43 (3Hs) 1 47 (3H s> 

3 ’ 28 (1H ’ d - J = 12Hz >- 3-51 (2H,dt, J = 6Hz,6Hz), 3.69 (IH.dj -■ ,2 h 7). sSVgS (!h m) 
4.08 (I H.s). 4.67 (1 H.ddd.J = 1 1 Hz.1 1 Hz.4Hz), 5.73 (1 H.d.J = 8Hz), 6.92 (1 H.U = 6Hz) ' ' ’ 



Example 108 



ro 



is 



20 



(1 S,2S)-2-(2-Ethylmyristoyl)aminocyclohexane-1 -yl 
amino]propionate 



3-f N-(2.2, 5, 5-tetram ethyl-1 ,3-dioxane-4-carbonyl)- 



Molecular Formula : C3*H6 2 N 2 0s 
Molecular Weight : 594.88 
Mass Spectrometric Analysis: 

Calculated : 594.4607 
Found : 594.4621 
Melting Point {* C): Oil 

Specific Rotary Power: [a] 19 0 +10.1 * (0 = 1.0, CHCI 3 ) 
IR(pneat, cm- 1 ): 3320, *2936, 2864, 1734. 1648 
NMR(5, CDCI3): 



888 l 3 • tJ = 7Hz)l 0 88 < 3H - d - J = 7H2 ). 0-96 (3H.s), 1.04 (3H,s), 1.10-2.23 (33H,m) 1 43 <3H s) 1 47 f3Hs1 
2.42-2.59 (2H,m), 3.28 (1 H.d.J = 12Hz), 3.51 (2H.dt.J = 6Hz.6Hz . 3.69 (1 H dj = iSL 338-3 95 H H m ' 

(1 H.s), 4.68 <1H,ddd.J = 11Hz.11Hz.4Hz). 5.85 (1 H.d.J = 8Hz), 6.92 (1H t J=6Hz) 



25 Example 109 



30 



35 



40 



(1 S,2S)-2-(2-Ethylmyristoyl)aminocyciohexane-1 -yl 
aminojpropionate 
Molecular Formula : C 3+ H6 2 N 2 0g 
M olecular Weight : 594.88 
Mass Spectrometric Analysis: 

Calculated : 594.4607 
Found : 594.4591 



3-[N-(2,2,5,5-tetramethy I- 1 ,3-dioxane-4-carbonyl)- 



Melting Point (* C): Calomel 

Specific Rotary Power: [af° D + 9.6* (C = 1.0, CHC1 3 ) 

IR(pKBr, cm- 1 ): 3288, 2928, 2860, 1736. 1680 1648 
NMR(5, CDC! 3 ): 

888 osaizr*?’ 088 (3H,d,J = 7Hz) ’ °- 96 < 3H - S >. 103 (3H.S). 1.09-2.18 (33H,m) 1 43 (3H s) 1 47 (3H s) 
3 ' 28 (1HAJ = 12H2 >' 351 (2H,dd,J = 6Hz.6Hz), 3.69 (IH.d.J = 12Hz) 

4.08 (1 H.s). 4.68 (1 H.ddd.J = 1 1 Hz.1 1 Hz.4Hz). 5.79 (1 H.d.J = 8Hz). 6.92 (1 H.tJ = 6Hz) ’ ' ' 



Example 110 



45 



so 



55 



(1 S,2S)-2-<2-Propy lstearoyl)aminocyclohexane-1 -yl 
aminojpropionate 
Molecular Formula : C39H72N2OS 
Molecular Weight : 665.01 
Mass Spectrometric Analysis: 

Calculated : 664.5390 

Found : 664.5395 

Melting Point (*C): Calomel 

Specific Rotary Power: [a ] 19 0 + 9.6*(C = 1.0, CHC1 3 ) 

!R(?neat cm- 1 ): 3288, 2932. 2860, 1730, 1670 1644 

NMR(5, CDCb): 



3-{N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)- 



8 87 ( 3 H.t.J = 7Hz), 0.88 (3H.d.J=7Hz). 0.96 (3H,s), 1.04 (3H.s). 1.12-2.23 (43H m) 1 43 (3H s> 1 47 t3H si 
(1 H.s), 4.68 (1 H.ddd.J - 1 1 Hz.1 1 Hz,4Hz), 5.82 (1 H,d,J = 8Hz), 6.92 (1 H.t.J = 6Hz) 
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Example ill 



(1 S,2S)-2-(2-Propylstearoyl)aminocyclohexane-l -yl 3-[N-(2.2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl>- 

amino]propionate 

s Molecular Formula : C 39 H 72 N 2 O 6 
Molecular Weight : 665.01 
Mass Spectrometric Analysis: 

Calculated : 664.5390 
Found : 664.5390 

10 Melting Point (* C): 103 - 105* C (benzene/hexane) 

Specific Rotary Power: [cr] 2 ^ +8.0* (C 53 1.0, CHCI 3 ) 

IR(*KBr, cm- 1 ): 3288, 2928, 2860, 1730, 1666, 1644 
NMR($, CDCb): 

0.86 (3H,t,J = 7Hz), 0.88 (3H,t.J = 7Hz). 0.96 (3H,s). 1.04 (3H,s), 1.11-2.21 (43H,m), 1.43 (3H,s). 1.47 (3H,s). 
75 2.41 2.60 (2H.m), 3.28 (1 H.d.J = 12Hz), 3.51 (2H,dt,J = 6Hz,6Hz), 3.69 (1 H.d.J = 12Hz). 3.83-3.97 (IH.m), 4.08 

(1 H.s), 4.68 (1 H.ddd.J = 1 1 Hz.l 1 Hz,4Hz). 5.77 (1 H.d.J = 8Hz), 6.92 (1 H.t.J = 6Hz) 



Example 112 

20 

(1 S,2S)-2-(1 -Laurylcyclopentanecarbonyl)aminocyctohexane-1 -yl 3-[N-(2,2,5.5-tetramethyl-1 ,3-dioxane - 
4-carbonyl)amino]propionate „ 

Molecular Formula : C 35 HS 4 N 2 O 6 
Molecular Weight : 620.92 
25 Mass Spectrometric Analysis: 

Calculated : 620.4764 
Found : 620.4775 
Melting Point ( ' C): Oil 

Specific Rotary Power: [ap D +9.2* (C= 1.0, CHCI 3 ) 
jo JR(wieat, cm-'): 3360, 2932, 2864. 1732 
NMR(5, CDCI3): 

0.88 <3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.11-2.18 (38H.m), 1.43 (3H.s), 1.47 (3H,s). 2.42-2.62 (2H.m), 
3.28 (1 H.d.J = 1 2Hz), 3.38-3.42 (2H,m), 3.69 (1 H.d.J « 12Hz), 3.80-3.92 (IH.m), 4.08 (IH.s), 4.73 (1 H.ddd.J = 
11Hz.11Hz.4Hz). 5.76 (1 H.d.J = 8Hz), 6.92 (1 H.t.J = 6Hz) 



Example 1 13 

(1 S,2S)-2-{ 1 -Decy Icyciobutanecarbony l)aminocyclohexane-l -yl 3-[ N-(2,2, 5, 5-tetram ethyl-1 ,3-dioxane -4- 
40 carbonyl)amino]propionate 

Molecular Formula : C 33 H 58 N 2 O 6 
Molecular Weight : 578.84 
Mass Spectrometric Analysis: 

Calculated : 578.4294 
45 Found : 578.4285 

Melting Point (* C): Oil 

Specific Rotary Power: [a]^ +8.9*(C = 1.0, CHCI 3 ) 

IR(pneat, cm-’): 3336, 2936. 2864. 1734 
NMR(5. CDCb): 

50 0.88 (3H,t.J = 7Hz), 0.96 (3H,s), 1.04 (3H.s), 1.06-1.40 (20H,m). 1.43 (3H,s), 1.47 (3H.s). 1.57-2.34 (12H,rn). 

2.43-2.62 (2H.m), 3.28 (1 H.d.J = 12Hz), 3.41-3.62 (2H.m), 3.69 (1 H.d.J = 12Hz), 3.81-3.94 (IH.m), 4.07 
(1 H.s). 4.71 (1 H.ddd.J = 1 1 Hz.l 1 Hz. 5Hz), 5.59 (1 H.d.J = 8Hz). 7.92 (1 H.t.J = 5Hz) 



55 Example 114 

(1S,2S)-2-(1-Oleylcyclopentanecarbonyl)aminocyclohexane-1-yl 3-[N-(2,2,5 l 5-tetramethyl-1.3-dioxane -4- 
carbonyl)amino]propionate 
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5 



10 



Molecular Formula : C* 2 H74.N 2 Os 
Molecular Weight : 701.05 
Mass Spectrometric Analysis: 
Calculated : 702.5546 
Found : 702.5570 



Melting Point (*C): Oil 

Specific Rotary Power [af 2 0 + 8.6*(C = 1.0, CHCla) 

IRfcneat, cm -1 ): 3368. 2932. 2864, 1734 
NMR($, CDCI 3 ): 

0.88 (3H,t J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.09-2.17 (46H.m), 1.43 (3H,s). 1.47 (3H,s). 2.41-2.61 (2H,m) 
{1H,d,J = 12Hz )* 3 -37-3.62 (2H.m), 3.69 (1H.d.J = 12Hz), 3.81-3.93 (IH.m), 4.08 (IH.s), 4.73 
(1 H,ddd,J = 11 Hz,1 1 Hz.4Hz), 5.28-5.40 (2H,m), 5.75 (1 H.d, J = 8Hz), 6.93 (1 H,t,J = 5Hz) 



is Example 115 



3-[N-(2,2,5,5-tetramethyl-1 ,3- 



20 



25 



30 



(1 S,2S)-2-[(1 -Methyl-8-heptadecenyl)carbamoyl]aminocyclohexane-1 -yl 
dioxane-4-carbonyl)amino]propionate 
Molecular Formula : C 3 7H 6 7N 3 06 
Molecular Weight : 649.96 
Mass Spectrometric Analysis: 

Calculated : 649.5029 
Found : 649.5029 
Melting Point (’ C): Oil 

Specific Rotary Power: [a?' 0 + 19.3* (C = 1.0, CHCI3) 

IR(*neat, cm” 1 ): 3360, 2936, 2864, 1734, 1682, 1644 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.08 (3/2H,d,J = 6Hz), 1.09 (3/2H,d, J = 6Hz), 1.14-1.50 (24H m) 

(ihhnI'u 1,47 (3H,S) ' 1 - 52 -2-26 (IIH.m), 2.37-2.59 (2H,m), 3.28-3.46 (IH.m). 3.58-3.80 (3H.m). 3.69 
(IH.d.J - 12Hz), 4.10 (1 H.s), 4.55 (1H,ddd.J = 11Hz,11Hz,4Hz). 5.28-5.42 (2H,m), 6.86-6.96 (IH.m) 



6xampie 116 



35 



45 



3-[N-(2,2,5,5-tetrannethyl-1 ,3- 



S,2S)-2-[(1 -Methylpentadecanyl)carbamoyl)aminocyclohexane-1 -yl 
dioxane-4-carbonyi)amino]propionate 
Molecular Formula : C3SH65N3O6 
Molecular Weight : 623.92 
Mass Spectrometric Analysis: 

Calculated : 623.4873 
Found : 623.4852 
Melting Point (*C): Oil 

Specific Rotary Power [a] 2 ^ + 20.5 * (C = 1 .0, CHCI 3 ) 

IR(*KBr, cm -1 ) 3360, 2932, 2860, 1738, 1682, 1642 
NMR(5, CDCI3): 

3 33 (3H.W = 7Hz). 0.96 (3H.s), 1.04 (3H,s), 1.08 (3H,d.J = 6Hz), 1.12-1.78 <32H.m), 1.44 (3H.s). 1.47 (3H.s). 
'*>?* (4H.m). 3.28 (1 H.d.J = 12Hz). 3.34-3.79 (4H.rn). 3.69 (IH.d.J = 12Hz), 4.10 (IH.s). 4 55 

(1 H,ddd, J = 1 1 Hz,1 1 Hz, 4Hz), 6.92 (1 H,t, J = 5Hz) ’ 



50 

Example 1 17 

(1 S,2S)-2-(1 -Octylcyclobutanecarbonyl)aminocyclohexane-1 -y I 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionate 
55 Molecular Formula : C 3 iH 5 4.N 2 Os 
M olecular Weight : 550.78 
Mass Spectrometric Analysis: 

Calculated : 550.3981 
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Found : 550.4005 
Melting Point (* C): Oil 

Specific Rotary Power: [ap°o +13.1 (C = 1.0, CHCb) 

IR^neat, cm" 1 ): 3336, 2932, 2860. 1732 
5 NMR($, CDCI 3 ): 

0.88 (3H,t.J = 7Hz), 0.96 (3H.s), 1.04 (3H,s), 1.06-1.58 (16H,m), 1.43 (3H,s), 1.47 (3H.S). 1.60-2.36 (12H,m), 
3.43-2.63 (2H,m), 3.28 (IH.d.J * 12Hz), 3.39-3.63 (2H,m) t 3.69 (1H,d,J = 12Hz), 3.81-3.94 (IH.rn). 4.08 
(IH.s), 4.72 (1 H.ddd.J = 11 Hz,1 1 Hz,4Hz), 5.60 (1 H,d,J = 8Hz), 6.93 (1H.t.J = 5Hz) 

10 

Example 118 

(1 S,2S)-2-(1 -!sopropyllauroyl)aminocyclohexane-1 -yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionate 

15 Molecular Formula : C33H6oN20e 
Molecular Weight : 580.85 
Mass Spectrometric Analysis: 

Calculated : 580.4451 
Found : 580.4435 
20 Melting Point (" C): wax 

Specific Rotary Power: [ap 7 0 +11.9* (C = 0.9, CHCI3) 

IR(*KBr, cm" 1 ): 3288, 2932, 2860, 1730 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.88 (3H.d,J=6Hz), 0.91 (3H.d.J = 6Hz). 0.96 (3H,s), 1.04 (3H,s). 1.00-1.82 (26H.m). 1.43 
2 s (3H.s), 1.47 (3H,s). 1.93-2.04 (1H,m). 2.15-2.26 (1H,m). 2.41-2.58 (2H,m), 3.28 (IH.d.J = 12Hz), 3.42-3.60 
(2H.m), 3.69 (IH.d.J = 12Hz). 3.82-3.94 (1H,m), 4.08 (IH.s), 4.67 (1H.ddd.J = 11Hz,11Hz,4Hz). 5.87 
(IH.d.J = 8Hz), 6.91 (1 H.t.J = 5Hz) 



30 Example 119 

(1 S,2S)-2-(l -lsopropyllauroyl)aminocyclohexane -1 -yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbony I)- 
amino]propionate 
Molecular Formula : C 33 H 60 H 2 O 6 
35 Molecular Weight : 580.85 
Mass Spectrometric Analysis: 

Calculated : 580.4451 
Found : 580.4458 
Melting Point (* C): Calomel 

40 Specific Rotary Power: [crp 0 0 + 10.6 * (C = 1 .0. CHCI 3 ) 

IR(*KBr, cm" 1 ): 3276, 2932. 2860. 1730 
NMR(5, CDCI 3 ): 

0.85 (3H.d,J = 6Hz), 0.88 (3H.t.J = 7Hz), 0.89 (3H.d,J = 6Hz), 0.96 <3H,s), 1.04 (3H,s), 1.05-1.83 (26H.m). 1.43 
(3H,s), 1.47 (3H,s), 1.92-2.04 (1H,m), 2.13-2.22 (1H,m). 2.40-2.58 (2H,m). 3.28 (IH.d.J = 1 2Hz), 3.45-3.58 
45 (2H,m), 3.69 (1 H.d.J = 12Hz), 3.85-3.97 (IH.m), 4.08 (1H,s). 4.68 (1H,ddd,J = 11Hz.11Hz,4Hz). 5.78 

(IH.d.J = 8Hz), 6.90 (lH,t,J=5Hz) 



Example 120 
so 

(1 S,2S)-2-(1 -Hexylcyciobutanecarbonyl)aminocyclohexane-1-yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane 
-4-carbonyl)amino]propionate 
Molecular Formula : C 29 H 50 N 2 O 6 
Molecular Weight : 522.73 
55 Mass Spectrometric Analysis: 

Calculated : 522.3668 
Found : 522.3668 
Melting Point (* C): oil 
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5 



Specific Rotary Power [aP° D + 13.8* (C = 1.0, CHCI 3 ) 
IR(j>neat, cm-'): 3336, 2936, 2864, 1732 
NMR(S, CDCb): 



1-47 (3H.s), 1.61-134 <11H. m) . 

(IH.s), 4.71 3e2 - 3 -” «7 



Example 121 
10 



15 



20 



25 



Molecular Formula : C27H46N2O6 
Molecular Weight : 494.67 
Mass Spectrometric Analysis: 

Calculated : 494.3355 
Found : 494.3366 
Melting Point ('C): Calomel 

Specific Rotary Power [crp° 0 +15.2’(C = 1 .0, CHCb) 
IR(»KBr , cm - '): 3348. 2940, 2868, 1732 
NMR(5. CDCI3): 



VWI i f o/. 



* *-■ w 



U-B8 (3H,t.J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.05-1.58 (8H m) 1 43 n H *, , 

oh .^ 1 ^ mm 



\ * — * 



4.08 



Example 122 



30 



35 



40 



3 -(~««ihyd ro x y -3 

,3-diemthyM -Ox- 

Molecular Formula : C30H54.N2OS 
Molecular Weight : 538.77 
Mass Spectrometric Analysis: 

Calculated : 538.3981 
Found : 538.3989 
Melting Point (*C): oil 

Specific Rotary Power: [ap D + 10.6* (C = 1.0, CHCI 3 ) 

IR(pneat, cm’*): 293 2, 2860, 1732 
NMR($, CDCI 3 ): 



(2H,brs). 3^46^68 mJTA 2 44 ‘ 2 - 64 (2H ' m >’ 277 

(1 H.ddd.J = 1 1 Hz, 11H2.4H2). 5.53 (1 H.d.J = 9H2),' 7.37 (I H t.J = 5H 2 ) W ' 3 '" (1H ' m) ' 4 05 <1H ' S)> 4 69 



45 Example 123 



(1 S,2S)-2-(l-Methyllauroyl)aminocyclohexane-l-yl 3-fN-t2 2 5 s , , 0 .. 

ammolpropionate y ° N (4.<i.5,5 tetramethyl- 1 ,3-dioxane-4-carbonyl)- 

Molecular Formula : C 3 iH S gN 2 Os 
so Molecular Weight : 552.80 
Mass Spectrometric Analysis: 

Calculated : 552.4138 
Found : 552.4127 
Melting Point (*C): oil 

55 Specific Rotary Power [aP' D + 15.8*(C = 1.0, CHCls) 

IR(»KBr, cm"'): 3304, 2932, 2860, 1738 
NMR({, COCI 3 ): 



0.87 (3H.t,J=7H2), 0.95 (3H,s), 1.03 (3H,s). 



1.07 (3H.t.J = 7H2), 1.10-1.38 (20H,m), 



1.42 (3H,s), 1.46 (3H,s), 
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1.48-2.19 (7H,m), 2.42-2.57 (2H,m), 3.28 (1 H.d.J = 12Hz). 3.51 (1H,dt.J = 6Hz,6Hz). 3.69 (1 H.d.J = 12Hz), 
3.81-3.94 (1 H.m), 4.08 (1H,s). 4.68 (1 H.ddd.J =4Hz), 5.76 (1 H.d.J = 8Hz). 6.92 (1H.t.J=6Hz) 



5 Example 124 

(1 S,2S)-2-(1 -Methyllauroyl)aminocyciohexane-1 -yl 3-[N-<2.2.5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 

amino]propionate 
Molecular Formula : C 31 H 56 N 2 O 6 
70 Molecular Weight : 552.80 
Mass Spectrometric Analysis: 

Calculated : 552.4138 
Found : 552.4139 

Melting Point (* C): wax Specific Rotary Power: [ap°o +7.6 (C = 1.0, CHCI 3 ) 

15 IR(*KBr, cm -1 ): 3272, 2932. 2860, 1744 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.03 (3H,s), 1.06 (3H,d,J = 7Hz), 1.10-1.39 (20H,m), 1.43 (3H,s). 1.47 (3H.s). 
1.49-2.16 (7H,m), 2.50 (2H,t.J = 6Hz). 3.28 (1 H.d.J = 12Hz). 3.51 (IH.dt.J =6 Hz,6Hz). 3.69 (1 H.d,J = 12Hz), 
3.82-3.96 (IH.rn). 4.08 (IH.s), 4.67 (1 H.ddd.J = 11 Hz.1 1 Hz, 4Hz), 5.73 (1 H,d,J = 8Hz), 6.92 (1H,t,J = 6Hz) 



Example 125 

(1 S,2S)-2-(2-Decyllauroy l)ami nocyclohexane- 1 -y I 3-[N-(2.2.5,5-tetramethyl-1.3-dioxane-4-carbonyl)- 

25 aminojpropionate 

Molecular Formula : C 40 H 74 N 2 O 6 
Molecular Weight : 679.04 
Mass Spectrometric Analysis: 

Calculated : 678.5546 
30 Found 678.5535 

Melting Point (’ C): 70 - 71 * C (hexane) 

Specific Rotary Power: [ap 8 0 + 10.3* (C = 1.0, CHCI 3 ) 

IR(*KBr. cnrr ? ): 3288, 2928. 2856, 1732 
NMR(5, CDCI 3 ): 

35 0.88 (6H,t,J = 7Hz), 0.96 (3H,s). 1.04 (3H,s), 1.08-2.22 (45H.m), 1.43 (3H,s). 1.47 (3H,s), 2.39-2.58 (2H,m), 

3.28 (IH.d.J = 12Hz), 3.51 (2H.dt,J =6Hz,6Hz). 3.69 (1 H.d.J = 12Hz), 3.83-3.96 (1H,m), 4.08 (1H,s), 4.68 
(1 H.ddd.J = 1 1 Hz, 1 1 Hz,4Hz), 5.82 (1 H,d,J = 8Hz). 6.90 (1 H.t.J =8Hz) 



40 Example 126 

(1 S,2S)-2-(N-Decy l-N-isopropylcarbamoy l)aminocyciohexane-1 -yl 3-[N-(2,2.5,5-tetramethyl-1 ,3-dioxane - 
4-carbonyl)amino]propionate 
Molecular Formula : C 32 H 59 N 3 O 6 
45 Molecular Weight : 581.84 
Mass Spectrometric Analysis: 

Calculated : 581 .4403 
Found : 581 .4414 
Melting Point (* C): oil 

so Specific Rotary Power: [ af 7 0 +30.1 * (C = 0.5, CHCI 3 ) 
lR(*neat, cm" 1 ): 2932, 2860, 1732 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.03 (3H.s), 1.10 (6H.d,J =7Hz), 1.15-2.21 (24H,m), 1.42 (3H,s). 1.47 (3H,s), 
2.47-2.62 (2H,m), 2.93 (2H,t, J = 7Hz), 3.28 (IH.d.J = 12Hz), 3.34-3.64 (2H,m). 3.69 (1 H.d.J = 12Hz), 3.74-3.88 
55 (IH.rn). 4.08 (1 H,s), 4.18-4.33 (IH.rn), 4.38-4.46 (IH.rn), 4.71 (1 H.ddd.J = 1 lHz.1lHz.4Hz). 6.93 

(1 H,t,J = 5Hz) 



129 




EP 0 421 441 A2 



Example 127 



10 



(1S^S)-2-{N-(2,2-Dimethylpropyl)-N-nonylcarbamoyl)]aminocyclohexane-l-yl 3-[N-(2.2,5.5-tetramethvl- 
1.3-dioxane-4-cart»onyl)amino]propionate 
Molecular Formula : C 33 HS t N 3 Os 
Molecular Weight : 595.87 
NMR(5, CDCb): 

o’fo 091 (9H,S)f 096 (3H ' S) - 104 1 05-2.21 (22H,m) t 1.42 (3H,s), 1.47 (3H.s), 2.43- 

2.62 (2H,m), 2.91 (1H,d,J- 15Hz), 2.97-3.10 (IH.m). 3.05 (IH.d.J = 15Hz). 3.16-3.27 (IHm)' 3.28 

3 * 37 ' 3,64 3 - 69 OH.d.J = 12Hz). 3.71-3.86 (IH.m), 4.08 (1H,s), 4.52 (IH.d.J = 8Hz) 

4.70 (1 H.ddd.J = 1 1 Hz.l 1 Hz,4Hz), 6.92 (1 H.t. J = 5Hz) 



75 



20 



25 



30 



Example 128 



(1 S,2S)-2-(2-Pheny!methycapry loy l)aminocycfohexane-1 -yl 
bonyl)amino]propionate 
Molecular Formula : C33H52N2O6 
Molecular Weight : 572.79 
Mass Spectrometric Analysis: 

Calculated : 572.3825 
Found : 572.3841 



3-[N-{2,2,5.5-tetramethyl-1,3-dioxane-4-car- 



Melting Point (’C): Calomel 

Specific Rotary Power [af' D -5.8’ (C = 1 .0, CHCI 3 ) 

IR^KBr, cm’ 1 ): 3304. 2936. 2864. 1734. 1662. 1646 
NMR($, CDCI3): 

3 70 ‘ 3 ' 82 (1H ’ m> ’ 4 07 (1H,S) ' 4 50 ^ H.ddd.J = 11 Hz.l 1 Hz,4Hz), 



Example 129 



35 



40 



45 



50 



(1 S,2S)-2-(2-Phenylmethycapryloyl)aminocyc!ohexane-1 -yl 
bonyl)amino]propionate 
Molecular Formula : C33HS2N2OS 
Molecular Weight : 572.79 
Mass Spectrometric Analysis: 

Calculated : 572.3825 
Found : 572.3812 
Melting Point (*C): Calomel 

Specific Rotary Power [af'o +26.1 *(C = 1.0, CHCI 3 ) 

IR(pKBr, cm- 1 ): 3320. 2940. 2864, 1734, 1652 
NMR(5, CDCI3): 



3-[N-(2.2,5,5-tetramethyl-1 ,3-dioxane-4-car- 



0.87 (3H.t.J=7Hz). 0.95 (3H.s). 1.03 (3H,s). 1.05-1.47 (12H,m). 1.43 (3H,s). 1.47 (3H s) 1 51-2 31 (9H ml 

= 3 . 22 - 3.28 Urn ,. 3.28 f £ z > 3*9 

407 <IH ' S| ' 455 «“>• M> 0H.dJ.aH,). 6.81 



Example 130 



(1 S.2S)-2-(2-Phenyliauroyl)aminocyclohexane-1-yl 
55 aminojpropionate 

Molecular Formula : CssHsa^Oe 
Molecular Weight : 61 4.87 
Mass Spectrometric Analysis: 



3-[N-{2.2 l 5,5-tetramethyM.3-dioxane-4-carbonyl)- 
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Calculated : 614.4294 
Found : 614.4310 
Melting Point ( * C): oil 

Specific Rotary Power: [ap° D +14.8 (C = 0.9, CHCb) 

5 IR(*neat cm’ 1 ): 331 2. 2932. 2860, 1 734 
NMR<$, CDCI 3 ): 

0.87 (3H,t.J =7Hz), 0.97 (3H.S). 1.05 (3H.s), 1.11-1.39 (20H,m), 1.43 (3H.S). 1.48 (3H.S). 1.52-2.11 <6H.m). 
2.32-2.51 (2H,m), 3.25 (1 H.t.J = 7Hz), 3.29 <1H,d.J = 12Hz), 3.38-3.56 (2H.m). 3.70 (IH.d.J = 12Hz). 3.77-3.89 
(1H,m), 4.09 (IH.s), 4.59 (1 H.ddd.J = 1 1 Hz,1 1 Hz.4Hz), 5.68 (1 H.d.J = 8Hz). 6.89 <1 H.t.J = 5Hz). 7.21-7.36 
10 (5H,m) 



Example 131 

is (1 $.2S)-2-<2-PhenyHauroyl)aminocyc!ohexane-1 -y I 3-[N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 

aminolpropionate 
Molecular Formula : CasHssNaOe 
Molecular Weight : 61 4.87 
Mass Spectrometric Analysis: 

20 Calculated : 61 4.4294 
Found : 614.4311 
Melting Point (* C): wax 

Specific Rotary Power: [a]30o +34.4 (C = 1.0, CHCI 3 ) 

IR(pKBr. cm" 1 ): 3308. 2932. 2860. 1730 
25 NMR(5, CDCI3): 

0.87 (3H,t,J = 7Hz), 0.94 (3H,s). 1.35 (3H t s). 1.09-1.42 (20H,m). 1.43 {3H,s>. 1.48 (3H.s). 1.52-2.15 (8H,m). 
3.20-3.21 (3H,m), 3.28 (1 H,d,J = 12Hz). 3.68 (1 H.d,J = 12Hz), 3.76-3.89 (IH.m). 4.06 (IH.s). 4.59 

(1 H.ddd.J = 11 Hz,1 1 Hz,4Hz), 5.75 (1 H,d,J = 8Hz). 6.71 (1 H,t,J = 5Hz), 7.19-7.34 (5H.m) 

30 

Example 132 

(1 S, 2 S)- 2 -( 1 -Benzy Icy clopentanecar bony l)aminocyclohexane-l -y I 3-[N-(2,2.5,5-tetramethy 1-1 .3-dioxane- 
4-carbonyl)amino]propionate 
35 Molecular Formula : C 30 H 44 N 2 O 6 
Molecular Weight : 528.69 
Mass Spectrometric Analysis: 

Calculated : 528.3199 
Found : 528.3193 
40 Melting Point (*C): Calomel 

Specific Rotary Power: [ap° D + 1 1 .9 * (C = 1 .0. CHCI 3 ) 

IR^KBr, cm-’): 3356, 2944, 2868, 1732 
NMR(5, CDCI 3 ): 

0.84-1.55 (4H.m), 0.95 (3H.s), 1.03 (3H,s) f 1.42 (3H,s), 1.46 (3H,s). 1.58-2.67 (12H,m). 3.00 (1 H.d.J = 14Hz). 
45 3.03 (1 H.d.J = 14Hz), 3.28 (1H,d,J = 12Hz), 3.27-3.52 (2H,m), 3.68 (1 H.d.J = 12Hz). 3.72-3.82 <1H,m), 4.06 

(1H,s) f 4.59 (1 H.ddd.J = 1 1Hz, 11Hz,4Hz). 5.41 (1 H,d,J = 8Hz), 6.88 (1 H,t,J = 5Hz), 7.11-7.28 (5H,m) 



Example 133 
so 

(lS.2S)-2-(1 -Furfurylcyclobutanecarbonyl)aminocyclohexane-1 -yl 3-[N-(2,2,5,5-tetrarnethyl-1 ,3-dioxane- 
4-carbonyl)amino]propionate 
Molecular Formula : C 2 sH42N207 
Molecular Weight : 518.65 
55 Mass Spectrometric Analysis: 

Calculated : 518.2992 
Found : 518.2969 
Melting Point (’ C): oil 



131 




EP 0 421 441 A2 



5 



Specific Rotary Power [ap 0 + 12.8* (C = 0.5, CHCM 
IR(j>KBr, cm - '): 3352, 2944, 2868. 1732 
NMR ( 5 , CDCIa): 



3.1s «3 «H. S ». 3.38 «1H.drtJo.2H2), 3 .33- 



Example 134 

70 



75 



20 



25 



<1S,2S)-2-(2-Benzyllauroyl)aminocyclohexane-1-yl 3-fN-f2 2 4 <; tetramort , 
amino]propionate y ^NnZ.2,o f 5 tetramethyl-i ,3-dioxane-4-carbonyl)- 

Molecular Formula : C 3 7H 6 oN 2 O s 
Molecular Weight : 628.90 
Mass Spectrometric Analysis: 

Calculated : 628.4451 
Found : 628.4442 
Melting Point (* C): wax 

Spedfic Rotary Power: [ap 9 0 -5.9* (C = 1.0, CHCia) 

IR(pneat cm' 1 ): 3320, 2932, 2860 1732 

NMR(5, CDCI3): 



1 .tt 



0 o 88 (3H,t.J = 7Hz), 0.95 (3H,s), 1.03 ( 3n . a ,. 

2.38-2.55 (2H,m), 2.68 (1 H,dd,J = 1 5Hz 6Hz) 2 83 ri h hh i.ku’i«u"i ’ ' " — 

(2H,dt,J = 6Hz,6Hz), 3.68 <1H,d.J = 12Hz) 3S3 328 ^ H - d ' J = ^Hz). 3.48 

5.91 (1 H.d.J = 8Hz), 6.38 (1 H,t,J = 6 Hz) 7.1 l /SfsH.m) ' { ‘ 0 H.ddd.J = 1 1 Hz.1 1 Hz,5Hz). 



Example 135 



30 



35 



40 



45 



(1 S,2S)-2-(2-Benzy Uauroyl)aminocycIohexane -1 -yl 
aminojpropionate 



3-[N-(2.2,5.5-tetramethyl-1,3-dioxane-4-carbonyl)- 



Melecular Formula : C37H S2 N 2 0<; 
Molecular Weight : 628.90 
Mass Spectrometric Analysis: 
Calculated : 628.4451 
Found : 628.4478 



Melting Point (* C): wax 

Specific Rotary Power : [ap 0 +26.7* (C = 1.0, CHCI 3 ) 
IR(<»KBr, cm~'): 3300, 2932, 2860, 1734 
NMR($, CDCI3): 



2.61 ( (1 H.dd.J = ISHz.BHz^’a 93 TlH^d j'-l'sHz foVf^pn 3 ^ <3H,S) ’ 147 (3H,S) ’ 1 ' 52 ‘ 2 30 (9H,m), 
(1H.d.J = 12Hz). 3.71-3.83 ^ *£ 

(IH.tJ =5Hz), 7.31-7.28 (5H.m) (1H.ddd.J- 11Hz.11Hz.4Hz). 5.91 (1H.d.J = 7Hz), 6.81 



Example 136 



,5-tetramethyl-1 ,3-dioxane- 

Melecular Formula : C3 2 H4 S N 2 0e 
Molecular Weight : 554.73 
Mass Spectrometric Analysis: 

Calculated : 554.3355 
55 Found : 554.3361 

Melting Point (*C): Calomel 

Specific Rotary Power : [o,] 9 0 + 1 4.9 * (C = 1 .0. CHCl 3 ) 

IR(*K8r, cm-’): 3340. 2944, 2868, 1732 
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NMR(5, CDCls): 

0.89-1.57 (4H,m), 0.95 (3H.S), 1.03 (3H,s). 1.41 (3H,s), 1.46 (3H,s), 1.58-2.67 (12H,m), 2.59 (2H.d.J = 7Hz), 
3.27 (1 H,d,J = 12Hz), 3.32-3.63 (2H,m), 3.68 (1 H.d.J = 12Hz). 3.82-3.95 (1H,m), 4.06 (1H,s). 4.68 
(1 H,ddd,J = 11 Hz.1 1 Hz, 4Hz), 5.68 (1 H.d.J = 8Hz). 6.08 (1 H.dt.J = 16Hz. 7Hz), 6.44 (1 H.d.J * 16Hz), 6.88 
5 (1 H.t.J = 5Hz), 7.1 7-7.38 (5H,m) 



Example 137 

io (1 S,2S)-2-[1 -(3-Phenylpropy l)cyciobutanecarbony l]aminocyclohexane-1 -yl 3-[N-(2.2,5,5-tetramethyl-1 ,3- 

dioxane-4-carbonyl)amino]propionat© 

Melecular Formula : C 32 H 4 . 8 N 2 O 6 
Molecular Weight : 556.74 
Mass Spectrometric Analysis: 

15 Calculated : 556.3512 
Found : 556.3516 
Melting Point (* C): Calomel 

Specific Rotary Power : [a ] 9 0 + 12.5* (C = 1 .0, CHCI 3 ) 

IR(vKBr. cm” 1 ): 3352, 2940, 2868. 1732 
20 NMR(5, CDCb): 

0.95 (3H,s). 0.95-1.56 (6H,m), 1.03 (3H,s). 1.42 (3H.s), 1.46 (3H,s). 1.62-2.48 (14H,m). 2.51-2.66 (2H,m), 3.27 
(1 H.d.J = 12Hz),3.28-3.48 (2H,m). 3.68 (1H,d,J = 12Hz). 3.79-3.92 (IH.m). 4.06 (1H,s). 4.67 

(1 H.ddd.J = 1 1 Hz,1 1 Hz,4Hz), 5.64 (1 H.d.J = 8Hz), 6.86 (1 H.t, J = 5Hz) f 7.1 2-7.30 (5H,m) 

25 

Example 138 

(1S,2S)-2-(2.2-Diphenyllauroyl)aminocyclohexane-1-yl S-tN-^^.S.S-tetramethyl-l ,3-dioxane-4-carbonyl)- 
amino]propionate 

30 Melecular Formula : C 42 HS 2 N 2 O 6 
Molecular Weight : 690.97 
Mass Spectrometric Analysis: 

Calculated : 690.4607 
Found : 690,46p4 
35 Melting Point (* C): oil 

Specific Rotary Power : [a] 9 D +18.8* (C = 1.0, CHCI 3 ) 

IR(yneat cm- 1 ): 2932. 2860. 1730 
NMR(5, CDCI 3 ): 

0.87 (3H,t.J = 7Hz). 0.94 (3H.s), 1.00-1.49 (20H.m). 1.04 (3H,s). 1.42 (3H,s). 1.47 (3H,s), 1.52-2.38 (8H,m). 
40 3.16-3.28 (IH.m). 3.28 (1 H.d.J = 12Hz). 3.36-3.48 (IH.m). 3.69 (1H,d,J = 12Hz), 3.82-3.94 (IH.m), 4.07 

(1 H,s), 4.49 (1 H.ddd.J = 11 Hz.l 1 Hz,4Hz), 5.52 <1 H.d.J = 8Hz), 6.82 (1H,t,J = 5Hz). 7.18-7.37 (10H.m) 



Example 139 
45 

(1 S,2S)-2-(2,2-Benzylcapry loyl)aminocyclohexane-1 -yl 3-[N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionate 
Melecular Formula : C 30 H 4 . 8 N 2 O 6 
Molecular Weight : 532.72 
so Mass Spectrometric Analysis: 

Calculated : 532.3512 
Found : 532.3524 
Melting Point ( * C): Calomel 

Specific Rotary Power : [a ] 9 0 + 28.8* (C = 1 .0, CHCb) 

55 IR(meat. cm- 1 ): 2936. 2864. 1728 
NMR(5. CDCI 3 ): 

0.86 (3H,t.J =7Hz). 0.94 (3H,s). 1.02 (3H.s). 1.06-1.50 (12H.m). 1.52-2.35 (9H.m), 2.64 (IH.dd.J = 14Hz.6Hz). 
2.89 (IH.dd.J = 14Hz.8Hz), 3.22-3.48 (2H,m). 3.48 (1 H.d.J = 1 1 Hz). 3.51 (1 H.d.J = 1 1 Hz), 3.72-3.87 (IH.m). 
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4.03 (IH.s). 4.54 (1 H.ddd.J = 11 Hz f 1 1 Hz,4Hz), 5.88 (IH.brs). 7.12-7.29 (6H,m) 



Example 140 

5 

(1 S,2S)-2-<^Benzyi-N-hexylcarbamoyl)aminocyclohexane-1 -y I 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4- 
carbonyl)amino]propionate 
Meleoular Formula : C32H51N3O6 
Molecular Weight : 573.78 
70 Mass Spectrometric Analysis: 

Calculated : 573.3777 
Found : 573.3752 
Melting Point (* C): oil 

Specific Rotary Power : [ap 0 + 33.2* (C = 0.8, CHCI 3 ) 

75 IR(*neat. cm** 1 ): 3384, 2936. 2864, 1732 
NMR(5, CDCI3): 

0.87 (3H.tJ = 7Hz), 0.96 (3H,s), 0.97-2.18 (16H,m), 1.03 (3H,s), 1.42 (3H,s), 1.46 (3H,s), 2.32-2.53 (2H,m), 

3.18 (2H,t,J = 7Hz), 3.26-3.39 (1H,m), 3.28 (1 H.d.J = 12Hz), 3.43-3.56 (1H,m), 3.69 (1 H.d.J = 12Hz), 3.72-3.85 
(1H,m), 4.07 (1 H,s), 4.36 (1 H.d.J = 17Hz), 4.46 (1 H.d.J = 17Hz), 4.50 (IH.d.J = 6Hz), 4.62 

20 (1 H.ddd.J = 11 Hz,1 1 Hz, 4Hz), 6.88 (1 H.t. J = 5Hz), 7.19-7.37 (5H,m) 



Example 141 



25 (1 S,2S)-2-(N-Benzyl-N-octylcarbamoyl)aminocyclohexane-1 -yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4~ 

carbonyl)amino]propionate 
Molecular Formula : C34.H55N3OS 
Molecular Weight : 601 .83 
Mass Spectrometric Analysis: 

30 Calculated : 601.4090 
Found : 601.4113 
Melting Point (° C): oil 

Specific Rotary Power : [af Q + 29.7 ° (C = 0.5, CHCI 3 ) 

IR^neat, cm” 1 ): 3368, 2932, 2864, 1732 
35 NMR(5, CDCI3): 

0.87 (3H,t,J = 7Hz), 0.96 (3H,s), 0.97-2.18 (20H,m), 1.03 (3H,s), 1.42 (3H,s), 1.46 (3H,s), 2.33-2.53 {2H,m), 

3.18 (2H,t,J=7Hz), 3.26-3.39 (IH.m). 3.28 (1H,m). 3.43-3.56 (IH.m), 3.69 (1 H.d.J = 12Hz), 3.72-3.85 (IH.m), 
4.07 (IH.s), 4.37 (1 H.d.J = 17Hz), 4.48 (1 H.d.J = 17Hz), 4.49 (1 H.d.J = 6Hz), 4.62 

(1 H.ddd.J = 11 Hz.l 1 Hz,4Hz), 6.88 (1 H,t,J = 5Hz), 7.19-7.36 (5H,m) 



Example 142 



(1 S.2S)-2-(N-Benzyl-N-decy!carbamoyl)aminocyclohexane-1 -yl 3-[N-(2.2,5,5-tetramethyl-l.3-dioxane-4- 
45 carbonyl)amino]propionate 

Melecular Formula : C3sHs9N 3 Oe 
Molecular Weight : 629.88 
Mass Spectrometric Analysis: 

Calculated : 629.4403 
so Found : 629.4388 
Melting Point ( * C): oil 

Specific Rotary Power : [a] 7 0 + 26.1 * (C = 1 .0, CHCI3) 

IR(pneat, cm’ 1 ): 3384. 2932, 2860, 1732 
NMR(5, CDCI3): 

55 0.88 (3H,t,J = 7Hz), 0.96 (3H.s). 0.79-2.19 (24H,m). 1.03 (3H,s), 1.42 (3H,s), 1.46 (3H,s), 2.32-2.53 (2H,m), 

2.18 (2H,t,J = 7Hz), 3.23-3.38 (IH.m), 3.28 (1 H.d.J = 12Hz), 3.32-3.55 (IH.m), 3.69 (1 H.d.J = 12Hz), 3.70-3.85 
(1H.m), 4.07 (1 H,s), 4.36 (1 H.d.J = 17Hz), 4.47 (1 H.d.J = 17Hz), 4.48 (1 H.d.J = 6Hz), 4.61 

(1 H.ddd.J = 1 1 Hz, 1 1 Hz,4Hz), 6.89 (1 H.t, J = 5Hz), 7.20-7.39 (5H,m) 
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(1 S,2S)-2-(2-8enzylundecanoyl)aminocyclohexane-1 -yl 3-[N-(2.2,5,5-tetramethyl-1 ,3-dioxane-4-car- 
bonyl)amino]propionate 
5 Melecular Formula : CasHsaNaOs 
Molecular Weight : 614.87 
Mass Spectrometric Analysis: 

Calculated : 614.4294 
Found : 614.4295 
io Melting Point ( * C): wax 

Specific Rotary Power : [a] s 0 -7.7* (C = 1.0, CHCb) 

IR<*neat, cm' 1 ): 3320. 2932, 2860, 1732 
NMR(5, CDCI 3 ): 

0.62-1.49 (18H,m), 0.88 <3H,t,J = 7Hz). 0.95 (3H,s), 1.03 (3H,s). 1.42 (3H,s), 1.46 (3H,s). 1.51-1.95 (6H.m), 
15 2.08-2.19 (1 H.m), 2.37-2.56 (2H,m), 2.68 (1 H.dd.J = 14Hz,6Hz), 2.83 (1H,dd,J = 14Hz,9Hz). 3.28 

(1H.d,J = 12Hz), 3.44-3.52 (2H,m) f 3.68 (1 H.d.J = 12Hz), 3.70-3.82 (1H,m), 4.07 (1H,s), 4.51 

(1 H.ddd.J = 11 Hz,1 1 Hz,4Hz), 5.42 (1 H.d.J = 8Hz), 6.88 (1 H.t.J =5Hz), 7.11-7.30 <5H,m) 



20 Example 144 

(1 S,2S)-2-(2-Benzylundecanoyl)aminocyclohexane-1 -yl 3-[N-(2,2,5,5-tetramethyl-1 .3-dioxane-4-car- 
bonyl)amino]propionate 
Melecular Formula : C 36 H 53 N 2 O 7 
25 Molecular Weight : 614.87 
Mass Spectrometric Analysis: 

Calculated : 614.4294 
Found : 614.4276 
Melting Point (* C): oil 

30 Specific Rotary Power : [a] 7 0 +27.4* (C = 1 . 0 , CHCI3) 

IR(meat. cm* 1 ): 3304, 2932, 2860, 1734 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.95 (3H,s), 0.98-1.49 (l8H,m), 1.03 (3H,s). 1.43 (3H,s), 1.47 (3H,s). 1.52-2.30 (9H,m). 
2.61 (1 H,dd, J = 1 4Hz,6Hz), 2.94 (1 H.dd.J = 14Hz,9Hz). 3.22-3.29 (2H,m), 3.28 (1 H.d.J = 12Hz), 3.69 

35 (1H,d,J = 12Hz), 3.71-3.84 (1H,m), 4.07 (1H,s), 4.55 (IH.ddd.J = 1 1 Hz.1 1 Hz, 4Hz), 5.91 (1 H.d.J = 8Hz), 6.81 

(1H,t,J = 5Hz), 7.12-7.28 (5H,m) 



Example 145 

40 

(1S,2S)-2-(3-Hexyl-2-nonenoyl)amlnocyclohexane-1-yl 3-[N-(2.2,5,5-tetram ethyl- 1,3-dioxane-4-carbonyl)- 
amino]propionate 
Melecular Formula : C 33 H 58 N 2 O 6 
Molecular Weight : 578.93 
45 IRfcneat .cm' 1 ): 1660, 1736 
NMR( 6 , CDCI3): 

0.87 (3H,t,J = 7Hz), 0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.10-1.50 (16H,m), 1.43 (3H,s), 1.47 (3H,s), 
1.57-1.88 ( 6 H,m), 1.88-2.18 (4H.m). 2.43-2.64 (4H,m), 3.28 (1 H.d.J = 12Hz), 3.49 (2H,t,J = 6 Hz). 3.69 
(1 H.d.J = 12Hz), 3.84-4.02 ( 1 H,m), 4.08 (1H,s), 4.64 (IH.ddd.J = 1 1 Hz ,1 1 Hz,4Hz), 5.42 ( 1 H,s), 5.67 (1 H.d.J = 
so 8 Hz), 6.92 ( 1 H,m) 



Example 146 

55 (1 S,2S)-2-(3-Phenylmethyl-4-pheny l-2-butenoyl)aminocyclohexane-1 -yl 3-{N-(2,2,5,5-tetramethyl-1 ,3- 

dioxane-4-carbonyl)amino]propionate 
Melecular Formula : CasHie^Oe 
Molecular Weight : 590.83 
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Melting Point (*C): wax 
NMR(«. CDCI 3 ): 

0.95 (3H,s), 1.00 (3H,s), 0.90-2.12 (SH.m), 1.39 (3H,s), 1.45 (3H t s), 2.24-2.54 (2H,m), 3.07 
(2H,dd,J = 15Hz,3Hz), 3.26 (IH.d.J = 12Hz), 3.20-3.64 (2H,m), 3.53 (2H.dd,J = 15Hz,5Hz) ( 3.67 

5 (1 H.d.J = 1 2Hz), 3.80-3.94 (1H,m), 4.04 (1H,s), 4.60 (1 H.ddd.J = l0Hz,10Hz,4Hz). 5.76 (1H,d,J = 8Hz) 6 60 

(1 H.s). 6.84 (1 H,U = 5Hz). 7.1 6-7.42 (1 OH.m) 



Example 147 

10 

(1 S,2S)-2-(3-Propyl-2-nonenoyl)aminocyclohexane-1 -yl 3-[N-(2,2.5.5-tetrarnethyM .3-dioxane-4-car- 
bonyl)amlno]propionate 
Melecular Formula : C30HS2N2O6 
Molecular Weight : 536.84 
is Melting Point (*C): wax 
NMR(5, CDCI3): 

0.80-0.96 (6H,m), 0.97 (3H t s). 1.04 (3H.s), 1.06-2.21 (20H,m). 1.43 (3H,s), 1.47 (3H,s), 2.40-2.67 (4H,m), 3.28 
(IH.d.J = 12Hz), 3.49 (2H,td.J = 6Hz,6Hz). 3.69 (1 H.d.J = 12Hz). 3.94 (1H.ddd,J = 10Hz.8Hz.4Hz). 4.08 (IH.s), 
4.64 (1 H.ddd.J = 1 0Hz, 1 0Hz,4Hz). 5.42 + 5.44 (1 H,s), 5.67 + 5.70 (1 H.d.J = 8Hz). 6.92 (1 H.t. J = 6Hz) 



Example 148 

(1 S,2S)-2-(3-Methyl-2-tridecenoyl)aminocyclohexane-1 -yl 3-(N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-car- 

25 bonyI)amino]propionate 

Melecular Formula : C32HS6N2O6 
Molecular Weight : 564.80 
NMR($, CDCb): 

0.88 (3H,t,J = 6Hz), 0.97 (3H,s), 1.04 (3H,s). 1.10-2.21 (26H.m). 1.43 (3H,s), 1.47 (3H,s). 2.12 (3H,s), 2.50 
30 (2H,t,J = 5Hz), 3.28 (1 H.t.J * 12Hz), 3.41-3.57 (2H,m). 3.69 (1 H.d.J = 12Hz). 3.86-4.01 (1H f m), 4.09 (1 H.s), 
4.65 (1H.ddd.J= 10Hz.10Hz.4Hz), 5.48 (1 H.d.J = 8Hz). 6.92 (1 H.t. J =5Hz) 



Example 149 
35 

(1 S.2S)-2-(2.3-Dimethy l-2-tridecenoyl)aminocyclohexane- 1 -y I 3-[N-(2,2.5.5-tetramethyl-1 ,3-dioxane-4- 

carbonyl)amino]propionate 
Melecular Formula : C 33 HsaN 2 Oe 
Molecular Weight : 578.93 
40 NMR(S. CDCI3): 

0.88 (3H,t,J=6Hz), 0.96 (3H,s), 1.03 (3H.s). 1.07-2.21 (26H,m). 1.43 (3H.s), 1.46 (3H,s). 1.63 (3H,s), 1.75 
(3H,s). 2.53 (2H,t.J =6Hz), 3.28 (1 H.d.J = 12Hz), 3.36-3.64 (2H,m), 3.69 (1 H.d.J = 12Hz). 3.88-4.04 (IH.m), 
4.08 (1 H.s), 4.68 (1 H.ddd.J = 1 0Hz, 1 0Hz,4Hz), 5.23 + 5.58 (1 H.d.J = 9Hz), 6.92 (1 H.t.J = 5Hz) 

45 

Example 150 

(1 S,2S)-2-(3-Hexylnonanoyl)aminocyclohexane-1-yl 3-[N-(2.2,5.5-tetramethyl-l ,3-dioxane-4-carbonyl)- 

amino]propionate 

so Melecular Formula : C33H60N2O6 
Molecular Weight : 580.95 
NMR(S, CDCI3): 

0.87 (6H,t, J = 6Hz) t 0.96 (3H,s), 1.04 (3H,s), 1.10-2.20 (31H,m). 1.43 (3H,s). 1.47 (3H,s), 2.50 (2H,t,J = 6Hz), 
3*28 (1 H.d.J = 12Hz), 3.36-3.60 (2H,m), 3.69 (1H,d,J = 12Hz), 3.88 (IH.m), 4.09 (1H,s). 4 64 

55 (1 H.ddd.J = 10Hz,10Hz,4Hz). 5.88 (IH.d.J = 8Hz), 6.91 (1H.W = 6Hz) 



Example 151 
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(1 S,2S)-2-[(E)-3-Phenyl-2-dodecenoyl]aminocyclohexane-1 -yl 3-[N-(2,2.5,5-t0tramethyl-1 ,3-dioxane-4- 
carbony!)amino]propionate 
Melecular Formula : C 36 H 56 N 2 O 6 
Molecular Weight : 612.94 
5 NMR(5, CDCI 3 ): 

0.55-0.73 (1 H,m), 0.87 (3H,t.J = 6Hz). 0.96 (3H,s) p 1.04 (3H,s), 1.08-2.84 (21H,m). 1.42 (3H,s). 1.47 (3H.s), 
2.30-2.43 (2H,m), 2.48 (2H.t,J = 6Hz). 3.28 (1 H.d.J = 12Hz), 3.33-3.62 (2H.m), 3.69 (IH.d.J = 12Hz). 3.70-3.86 
(1 H,m), 4.08 (1 H.s), 4.28 ((1 H.ddd.J = 10Hz.10Hz.4Hz), 5.06 (IH.d.J = 9Hz), 5.85 (1H,s). 6.92 (IH.tJ =6Hz) 

70 

Example 152 

(1 S,2S)-2-[(Z)-3-Phenyl-2-dodecenoyl]aminocyclohexane-1 -yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4- 

carbonyl)amino]propionate 
15 Melecular Formula : C3 $HsgN20s 
M olecular Weight : 612.94 
NMR(5, CDCI 3 ): 

0.86 (3H,t,J = 7Hz), 0.90 (3H.S), 0.99 (3H,s), 1,03-2.28 (22H,m), 1.39 (3H,s), 1.44 <3H.s), 2.40-2.6 (2H.m), 
2.90 3.20 (2H.m), 3.25 (1 H.d.J = 12Hz), 3.36-3.63 (2H,m), 3.66 (1 H,d,J = 12Hz). 3.91-4.02 (1H,m). 4.06 
20 (1H,s), 4.65 (IH.ddd.J = 10Hz.10Hz.4Hz), 5.82 (IH.s), 6.04 (IH.d.J = 8Hz), 6.91 (1 H.t.J = 6Hz). 7.29-7.44 

(5H,m) 



Example 153 

25 

(15.25) -2-[(Z)-3-Phenyl-2-non8noyl]aminocyclohexane-1-yl 3-[N-(2.2,5,5-tetramethyl-1,3-dioxane-4-car- 
bonyl)amino]propionate 

Melecular Formula : C 33 H 50 N 2 O 6 
Molecular Weight : 570.85 
30 NMR(5, CDCI 3 ): 

0.83 (3H,t,J = 7Hz), 0,90 (3H,s). 0.99 (3H.s), 1.08-2.60 (18H,m), 1.39 (3H.S). 1.44 (3H.S), 2.94-3.20 (2H.m), 
3.25 (1 H.d.J = 12Hz). 3.38-3.61 (2H,m), 3.66 (IH.d.J = 12Hz), 3.90-4.04 (IH.m), 4.06 (IH.s), 4.65 
(1 H.ddd.J = 11 Hz,1 1 Hz, 4Hz), 5.82 (IH.s), 6.01 (1 H.d.J - 6 Hz), 6.91 <1H,t,J = 6 Hz), 7.29-7.44 (5H.m) 

35 

Example 154 

(15.25) -2-[(E)-3-Phenyl-2-nonenoyl]aminocyclohexane-1-yl 3-[N-(2.2,5,5-tetramethyl-1.3-dioxane-4-car- 
bonyl)amino]propionate 

40 Melecular Formula : C 33 H 50 N 2 OS 
Molecular Weight : 570.85 
NMR(6, CDCI 3 ): 

0.55-0.72 (1 H,m), 0.85 <3H,t.J =7Hz), 0,96 (3H,s), 1.04 (3H,s), 0.88-1.99 (15H,m), 1.42 (3H,S), 1.47 (3H.s). 
2.29-2.34 (2H,m), 2.48 (2H.t.J =6Hz). 3.28 (IH.d.J = 12Hz), 3.32-3.61 (2H,m), 3.69 (1 H.d.J = 12Hz), 3.71-3.84 
45 (1H,m), 4.08 (IH.s). 4.28 (1 H.ddd.J = 10Hz.10Hz.4Hz), 5.07 (1 H.d.J = 9Hz), 5.85 (IH.S), 6.92 (1 H.t.J = 6Hz), 

7.13-7.45 (5H,m) 



Example 155 
50 

(1 S,2S)-2-(2-Hexy lideneoctanyol)aminocyclohexane-1 -yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-car- 

bonyl)amino]propionate 
Melecular Formula : C 32 H 5 oN 2 Os 
Molecular Weight : 564.90 
55 NMR(5, CDCh): 

0.87 = 8Hz), 0.88 (3H,t.J = 7Hz), 0.96 (3H,s), 1.03 (3H.s), 1.07-2.26 (26H,m). 1.42 (3H,s). 1.46 (3H,s), 

2.40-2.66 (2H,m). 3.28 (1 H.d.J = 1 2Hz), 3.37-3.64 (2H,m). 3.69 (IH.d.J =12Hz). 3.90-4.06 (IH.m). 4.07 
(IH.s), 4.70 (1 H.ddd.J = 10Hz.10Hz.4Hz). 5.38 (1 H.t.J = 7Hz). 5.61 (IH.d.J = 8Hz), 6.91 (1 H.t.J = 6Hz) 
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Example 156 



■ (1 S,2S)-2-(2-Hexylideneoctanyol)arninocyclohexane-1 -yl 3-{N-<2,2,5.5-tetramethyl-1 ,3-dioxane-4-car- 

bonyl)amino]propionate 
5 Melecuiar Formula : C 32 H 56 N 2 O 6 
Molecular Weight : 564.90 
NMR(5. CDCb): 

0.88 (3H.tJ = 7Hz), 0.89 (3H,t,J = 7Hz), 0,96 (3H.s), 1.03 (3H,s), 1.06-2.33 (26H.m), 1.42 (3H,s), 1.47 (3H,s), 
2.40-2.66 (2H,m), 3.28 (1H,d,J = 12Hz), 3.32-3.62 (2H,m), 3.69 (1H,d,J =12Hz), 3.86-4.02 (IH.m), 4.07 
io (1 H.S). 4.74 (1 H.ddd.J = 1 1 Hz,1 1 Hz,4Hz), 5.82 (1 H,d, J = 8Hz), 6.01 (1 H.t, J = 7Hz). 6.90 (1 H,t.J = 6Hz) 



Example 157 

T5 (1 S.2S)-2-(N-Benzyl-N-nonylcarbamoyl)aminocyclohexane-1-yl 3-[N-(2,2,5.5-tetramethyl-1 ,3-dioxane-4- 

carbonyl)amino]propionate 
Melecuiar Formula : C 35 H 57 N 3 O 6 
Molecular Weight : 615.86 
Melting Point (’ C): oil 
20 NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.03 (3H,s), 1.05-2.23 (22H,m), 1.42 (3H.s), 1.46 (3H,s), 2.32-2.53 (2H,m), 
3.17 (2H.t,J = 7Hz), 3.25-3.39 (1H,m). 3.28 (1 H.d.J = 12Hz), 3.42-3.55 (1H,m). 3.68 (1 H.d.J = 12Hz), 3.71-3.83 
(1H,m), 4.07 (1H,s), 4.36 (1 H.d.J = t6Hz), 4.46 (1 H.d.J = 16Hz), 4.47 (1 H,d,J = 8Hz), 4 62 

(1 H.ddd.J = 1 1 Hz,1 1 Hz, 4Hz), 4.87 (1 H,t,J = 6Hz), 7.20-7.37 (5H,m) 



Example 158 



(1 S,2S)-2-(2-Benzy(undecanoyl)aminocyclohexane-1 -yl 3-[N-(2.2,5,5-tetramethy!-1 ,3-dioxane-4-car- 

30 bonyi)amino]propionate 

Melecuiar Formula : C 35 HsgN 2 Os 
M olecular Weight : 600.84 
Melting Point (* C): oil 
NMR(5), CDCI3): 

35 0.88 (3 H.t, J = 7Hz), 1.02 (3H,s), 1.08 (3H,s), 1.12-2.24 (25H,m). 1.46 (3H.s). 1.54 (3H,s), 2.61 
(1H,dd,J = 13Hz,5Hz), 2.92 (1 H.dd.J = 13Hz, 9Hz), 3.22 (1 H.dd.J = 18Hz,5Hz). 3.31 (1H,d,J= 12Hz), 3.70- 
3.84 (IH.m), 3.71 (1 H.d.J = 12Hz), 3.94 (1 H.dd.J = 18Hz,7Hz), 4.13 (1H,s), 4.62 (1 H.ddd.J = 1 1Hz,1 1 Hz,4Hz), 
5.51 (1 H.d.J =8Hz), 6.64-6.72 (IH.m), 7.14-7.21 (3H,m), 7.23-7.3 2 (2H,m) 



40 

Example 159 



(1 S,2S)-2-(2-Heptylnonanoyl)aminocycfohexane-1 -yl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
amino]propionate 

45 Melecuiar Formula : C 34 H 6 2 N 2 0 € 

Molecular Weight : 594.88 
Melting Point (* C): wax 
NMR(1, CDCI3): 

0.87 (6H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.08-2.21 (33H,m), 1.43 (3H,s). 1.47 (3H,s), 2.41-2.58 (2H,m), 
so 3.28 (1 H.d.J = 12Hz), 3.51 (2H,dt,J = 6Hz,6Hz), 3.69 (1 H.d.J = 12Hz), 3.82-3.95 (1H,m), 4.08 (IH.s). 4.68 
(1 H.ddd.J = 1 1 Hz. 1 1 Hz t 4Hz), 5.80 (1 H,d,J = 8Hz). 6.91 (1 H.t.J = 6Hz) 



Example 160 

(1 S,2S)-2-[(1 -Hepty loctyl)carbamoyl]aminocyclohexane-1 -yl 3-[N-(2,2.5,5-tetramethy 1-1 ,3-dioxane-4-car- 
bonyl)amino]propionate 
Melecuiar Formula : C 3 iHs 3 N 3 0s 
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Molecular Weight : 609.89 
Melting Point (’ C): wax 
NMR(5, CDCb): 

0.87 (6H.t,J — 7Hz), 0.96 (3H.s). 1.03 (3H.s), 1.08-2.28 (32H,m). 1.44 (3H.s), 1.47 (3H.s). 2.38-2.57 (2H f m), 
5 3.28 (1H,d,J = 12Hz), 3.31-3.42 (1H,m), 3.54-3.82 (3H.m), 3.69 (1 H.d.J = 12Hz). 4.10 (1H,s), 4.48 <1H,brs). 

4.55 (1 H.ddd.J = 1 1 Hz, 11Hz.4Hz), 4.83 (IH.brs), 6.90 <1 H.t.J =*6Hz) 



Example 161 
TO 

(1 S,2S)-2-(2-Benzyi-3-phenylpropanoyl)aminocyclohexane-1 -yl 3-[N-<2,2,5,5-tetramethyl-l ,3-dioxane-4- 
carbonyl)amino]propionate 
Melecular Formula : C 34 H 46 N 2 OS 
Molecular Weight : 578.75 
15 Melting Point (*C): calomel 
NMR(5). CDCI 3 ): 

0.94 (3H.s), 0.95-2.23 (lOH.m). 1.03 (3H.s), 1.42 <3H,s), 1.46 (3H.s). 2.43-2.56 <1H,m). 2.68-3.09 (4H,m). 
3.15-3.32 (2H,m). 3.27 (1 H.d.J = 12Hz), 3.59-3.69 (1H,m). 3.68 (1H,d,J = 12Hz). 4.06 <1H,s), 4.35 
(1 H.ddd.J = 11 Hz,1 1 Hz,4Hz), 5.38 (1H,d,J = 8Hz). 6.77 (1 H.t.J = 6Hz), 7.12-7.28 (10H.m) 

20 

Example 162 

(1S,2S)-2-[(4-Phenyl-2-(3-phenylpropyl)pentanoyI)]aminocyclohexane-1-yl 3-[N-(2.2,5.5-tetramethyl-1,3- 
25 dioxane-4-carbonyl)amino]propionate 
Melecular Formula : C 38 H 54 N 2 O 5 
Molecular Weight : 634.86 
Melting Point (* C): calomel 
NMR(5, CDCI 3 ): 

30 0.93 (3H,s), 0.98-2.27 (19H,m). 1.02 (3H,s), 1.41 (3H,s), 1.46 (3H,s), 2.48-2.64 (4H,m). 3.12-3.28 (2H,m). 3.27 

(1 H.d.J = 12Hz), 3.67 (1 H,d,J = 12Hz), 3.78-3.91 (1H,m) f 4.05 (1H,s). 4.59 (1 H.ddd.J = 11Hz,11Hz,4Hz). 5.87 
(1 H,d,J = 8Hz), 6.75 (1 H.t.J = 6Hz), 7.11-7.30 (10H,m) 



35 Example 163 

(1 S,2S)-2-[5-Phenyl-2-(4-pheny lpropyl)pentanoyl]aminocyclohexane-1 -yl 3-[N-(2,2.5,5-tetramethyl-1 ,3- 
dioxane-4-carbonyi)amino]propionate 
Melecular Formula : C^oHsaNaOs 
40 Molecular Weight : 662.91 
Melting Point {* C): oil 
NMR(5, CDCb): 

0.84-2.14 (21H,m), 0.94 (3H,s). 1.01 (3H.s). 1.41 (3H.s), 1.45 (3H.S). 2.32-2.61 (6H.m), 3.27 (1 H.d.J = 8Hz), 
3.37-3.53 (2H,m). 3.67 (1 H.d.J = 8Hz), 3.78-3.92 (IH.m), 4.06 (IH.s). 4.62 (1 H.ddd.J = 1 1 Hz.1 1 Hz.4Hz). 5.82 
45 (1H,d,J = 8Hz), 6.86 (1 H,t,J = 6Hz), 7.11-7.29 (10H,m) 



Example 164 

50 (1S.2S)-2-[2-(p-tert-Butylbenzyl)-3-(4-tert-butylphenyl)-propanoyl)aminocyclohexane-i-yl 3-[N-(2.2,5,5- 

tetramethyl-1 t 3-dioxane-4-carbonyi)amino]propionate 
Melecular Formula : 0 * 2 ^ 2^05 
Molecular Weight : 690.97 
Melting Point (’ C): calomel 
55 NMR(6, CDCI 3 ): 

0.94 (3H,s). 1.02 (3H,s), 1.05-1.84 (8H,m), 1.28 (9H.S). 1.29 (9H.S). 1.41 (3H.S), 1.46 (3H,s). 2.12-2.34 
(2H,m). 2.48-2.58 (1H,m). 2.66-3.04 (4H,m). 3.27 (1 H.d.J = 12Hz), 3.33 (2H,dt,J = 6Hz.6Hz), 3.61-3.73 (IH.m). 
3.68 (1H,d,J = 12Hz), 4.06 (IH.s). 4.38 (1 H.ddd.J = 11H2.11H2.4Hz). 5.32 (1 H.d.J =8Hz), 6.83 (1 H.t.J = 6Hz), 
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7.06 (2H,d,J = 8Hz), 7.11 <2H,d,J = 8Hz), 7.26 (2H.d.J = 8Hz), 7.28 (2H,d t J = 8H2) 



Example 165 



Preparation of (S>-2-Oleoylamfnom ethyl-1 -{3-{N-(2,2,5,5-tetramethyl-i ,3-dioxane-4-carbonyl)amino]7 

propanoyljpyrrolidine 

1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (530 mg) was added to a solution of 910 
mg of (S)-2-oleylamino-methyipyrolidine and 650 mg of 3-{N-(2.2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl>- 
aminojpropionic acid in 10 ml of methylene chloride under ice cooling. The mixture was stirred at room 
temperature for 18 hours. The reaction mixture was washed with water and dried over anhydrous sodium 
sulfate, followed by removal of the solvent by vacuum evaporation. Then, the residue was purified by silica 
gel column chromatography to obtain 1.05 g of the title compound (yield: 59 %). 

Property : oily 

Specific rotary power [cr] D : +5.2* (C = 1.0, CHCI 3 ) 

IR(cm-', neat): r NH 3336, col 656 
Mass Spectrometric Analysis 
Molecular Formula : Cas HssNaOs 
Calculated : 605.4746 
Found : 605.4747 
NMR(5, CDCI3): 

0.88 (3H.t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.19-1.39 (20H.m). 1.42 (3H,s). 1.46 (3H.s). 1.53-1.82 (3H m). 
1.85-2.09 (7H,m), 2.16 (2H.t.J =7Hz), 2.44-2.62 (2H.m). 3.13-3.23 (IH.m), 3.28 (1H,d,J = 12Hz). 3.39-3.60 
(5H,m), 3.69 (1 H.d.J = 1 2Hz), 4.08 (1H,s), 4.21-4.28 (1H,m). 5.29-5.40 (2H,m), 7.09 (1H.t.J = 6Hz). 7.24 
(IH.brs) 



Example 166 



Preparation of (S)-2-(Oleoylamino)methyl-1-{3-[N-(2.4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]- 
propanoyl}pyrrolidine 

A solution of 500 mg of (S)-2-(Oleoylamino)methyl-1-{3-[N-(2.2,5,5-tetramethyM .3-dioxane-4-carbonyl)- 
amino]propanoyl}pyrrolidine in a mixed solvent composed of 20 ml of acetic acid and 10 ml of water was 
stirred at room temperature for 16 hours. Then, 20 ml of ethyl acetate and 20 ml of water were added 
thereto, and the organic layer was separated. The organic layer was washed with water, and dried over 
anhydrous sodium sulfate. After removing the solvent by evaporation, the residue obtained was subjected to 
silica gel column chromatography for purification to obtain 397 mg of the title compound (yield: 85 %). 
Property : oily 

Specific Rotary Power [or] D : -5.8’ (C = 1.0, CHC! 3 ) 

IR(cm-\ neat): r NH 3324, col 650 
Mass Spectrometric Analysis 
Molecular Formula : C35H63N3O5 
Calculated : 565.4454 
Found : 565.4449 
NMR($, CDCI3): 

0.88 (3H,tJ = 7Hz), 0.92 (3H,s), 1.02 (3H,s), 1.21-1.39 (20H,m), 1.71-1.84 (IH.m), 1.53-1.67 (2H,m), 1.85-2.09 
(7H,m), 2.17 (2H,t.J = 7Hz), 2.45-2.87 (4H,m), 3.13-3.75 (8H,m), 3.99 (IH.s), 3.39-3.68 (5H,m), 3.68 
(1 H.d.J = 12Hz), 4.08 (1H,s), 4.19-4.29 (IH.m), 5.29-5.40 (2H,m), 6.85-7.07 (IH.brs), 7.36-7.44 (IH.m) 



Example 167 



Preparation of (R)-2-OIeoylaminomethyl-1 -{3-(N-(2,2.5.5-tetrmethyl-l ,3-dioxane-4-carbonyl)amino)- 
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propanoyl}pyrrolidine 

(R)-2-Oleoylaminomethylpyrroiidine (910 mg) and 650 mg of 3-[N-(2,2,5,5-tetramethyM ,3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 165 to obtain 1.24 g of the 
5 title compound (yield: 82 %). 

Property : oily 

Specific rotary power [a] D : +41.5* (C = 1.0, CHCb) 

IR(cm“\ meat): NH 3330, col 654, 

Mass Spectrometric analysis 
10 Molecular Formula : CasHeaNsOs 
Calculated : 605,4747 
Found : 605,4787 
NMR($, CDCh): 

0.88 (3H,t.J = 7Hz). 0.97 (3H,s). 1.04 (3H,s), 1.21-1.39 (20H,m), 1.43 (3H,s), 1.46 (3H,s), 1.55-1.82 (3H.m). 
75 1.87-2.09 (7H,m), 2.17 (2H,t,J = 7Hz), 2.53 (2H,t,J = 6Hz). 3.12-3.21 (1H,m), 3.28 (1H,t.J = 12Hz). 3.39-3.68 

(5H.m), 3.68 (IH.t.J - 12Hz), 4.08 (IH.s), 4.20-4.28 (IH.m), 5.28-5.40 (2H,m). 7.11 (1 H,t,J = 6Hz). 7.24 
(IH.brs) 



20 Example 168 

Preparation of 3-Oleoylamino-l -{3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]- 

propanoyl}piperidine 

25 

3-Oleoylaminopiperidine (1.02 g) and 0.78 g of 3-[N-(2,2,5 1 5-tetramethyM ,3-dioxane-4-carbonyl)amino]- 
propionic acid were reacted in the same manner as in Example 165 to obtain 1.61 g of the title compound 
(yield: 89 %). 

Property : oil 

30 Specific Rotary Power [a] D : + 25.3* (C = 1.0, CHCb) 

IR(cm~\ meat): NH 3316. col 652 
Mass Spectrometric Analysis 
Molecular Formula : C3SH63N3O5 
Calculated : 605,4767 
35 Found : 605,4749 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.98 (3H,s) f 1.04 (3H,s), 1.18-1.39 (20H,m), 1.43 (3H,s), 1.47 (3H,s). 1.49-2.08 (lOH.m), 
2.16 (2H,t,J = 7Hz), 2.56 (2H,t.J = 6Hz), 3.01-3.15 (lH,m), 3.16-3.66 (4H,m), 3.28 (1 H.d.J = 12Hz). 3.68 
(1 H.d.J - 12Hz), 3.69-4.08 (2H,m). 4.07 (IH.s), 5.29-5.40 (2H,m), 7.01-7.11 (1 H.d.J = 6Hz) 



Example 169 



45 Preparation of 3-Oleoy!amino-1 -{3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propanoyl}piperidine 

3-Oleoylamino-1-{3-[N-(2.2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanoyl}piperidine (1 .61 g) 
was reacted in the same manner as in Exaple 166 to obtain 1.1 g of the title compound (yield: 73 %). 
Property : oil 

so Specific Rotary Power [a] 0 : +10.4* (C = 1 .0, CHCI3) 

IR(cm~\ neat): p N h 3316, rco^SO 
Mass Spectrometric Analysis 
Molecular Formula : CssHssNsOs 
Calculated : 565.4454 
55 Found : 565.4446 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.93-0.95 (3H,s), 1.03 (3H,s), 1.21-1.38 (20H,m), 1.48-2.09 (lOH.m), 2.15 (2H,t,J = 7Hz), 
2.57 (2H,t.J = 6Hz), 3.05-3.98 (7H,m) t 3.47 (1 H.d.J “ 12Hz), 3.51 (1 H.d.J = 12Hz), 3.95 (1H,m), 5.29-5.40 
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(2H,m), 5.61-5.86 (1H,brs), 7.23 (IH.brs) 



Example 170 



Preparation of 

propanoyl}aminopiperidines A and B 



1-01eoylamino-3-{3-CN-(2.4-dihydroxy-3 > 3-dimethyl-1-oxo-butyl)aminoh 



to 



is 



20 



25 



30 



35 



Oleoyl chloride (945 mg) was added to a solution of 942 mg of 3-{3-(2,4-dihydroxy-3,3-dimethyM-oxo- 
butylammo)propanyl]aminopiperidine and 1.06 g of sodium carbonate in a mixed solvent composed of 20 
ml of water and 20 ml of ethyl acetate under ice cooling and the mixture was stirred for additional 30 
minutes. Then the aqueous layer was removed. The organic layer was washed with brine and dried over 
anhydrous sodium sulfate. After removing the solvent by evaporation, the residue was purified by silica gel 
column chromatography to obtain two diastereomers A and B. respectively, the title compound, in amount 
of 390 mg (yield: 22 %) and 409 mg (yield: 23 %), respectively. 

A 

Property : oily 

Specific Rotary Power [a] D : + 22.5 * (C = 1 .0. CHCl 3 ) 

IR(cm-\ neat): p nh3324, * C o 1652 
Mass Spectrometric Analysis 
Molecular Formula : C 32 H 53 N 3 O 5 
Calculated : 565.4453 
Found : 565.4433 
NMR(5, CDCI 3 ): 

0.88 (3H,t, J = 7Hz), 0.91 (3H,s), 1.04 (3H,s), 1.22-1.38 (20H,m), 1.52-2.09 (10H f m), 2.25-2.53 (4H,m), 2.65- 
3.70 (9H t m), 3.98 {IH.brs), 4.04-4.31 (2H,m), 5.28-5.40 (2H,m), 5.94 (IH.brs), 7.50 (1H brs) B 
Property : oil 

Specific Rotary Power [a] D : +7.6’ (C = 1.0, CHCl 3 ) 

IRCcm” 1 , neat): * NH 3320, * col 652 
Mass Spectrometric Analysis 
Molecular Formula : C 32 Hs 9 N 3 Os 
Calculated : 565.4453 
Found : 565.4461 
NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 0.97 (3H.s), 1.03 (3H,s), 1.22-1.38 (20H,m), 1.52-2.09 (10H,m), 2.25-2.80 (6H,m), 3 10- 
4.05 (IH.s), 5.29-5.40 (2H,m), 6.23 (IH.brs), 7.50 (IH.brs) 



40 Example 171 



Preparation of l-Oleoyl-S-fS-^^.S.S-tetramethyi-l .3-dioxane-4-carbonylamino)propanoyl]aminopiperidine-A 

46 To a solution of 180 mg of 1*oteoylamino-3-[3-(2.4-dihydroxy-3,3-dimethyl-1-oxobutylamino)propanoylh 
aminopiperidine-A obtained in Example 170 in 10 ml of acetone was added 10 mg of p-tofuenesulfonic acid, 
and the mixture was stirred at room temperature for 10 hours. After adding a saturated aqueous solution of 
sodium hydrogen carbonate thereto, the reaction mixture was extracted with ethyl acetate. The organic 
layer was washed with brine and dried over anhydrous sodium sulfate, followed by removal of the solvent 

50 The residue was subjected to silica gel column chromatography to obtain 176 mg of the title compound 
(yield: 91 %). 

Property : oily 

Specific Rotary Power [ a] D : +30.6’ (C = 1 . 0 , CHCI 3 ) 

IR(cm-\ neat): p ^3312. p cq1652, 1636 
55 Mass Spectrometric Analysis 
Molecular Formula : CasHsaNsOs 
Calculated : 605.4767 
Found : 605.4789 
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NMR($, CDCIa): 

0.88 (3H,tJ = 7Hz), 0.96 (3H.S), 1.04 (3H,s), 1.21-1.38 (20H,m), 1.43 (3H.S), 1.47 (3H,s). 1.49-1.77 <5H.m), 
1.81-2.08 (5H.m). 2.34 (2H,t,J = 7Hz). 2.36-2.49 (2H,m), 2.98-3.16 (1H,m), 3.28 (1H,d,J = 12Hz), 3.32-3.72 
(4H,m), 3.70 (1H,d,J = 12Hz). 3.78-4.04 (2H t m). 4.08 (1H,s). 5.29-5.40 (2H,m), 5.99-6.16 <1H,m), 7.02 
5 (IH.brs) 



Example 172 

10 

Preparation of 1-Oleoyl-3-[3-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyiamino)propanoyl]aminopiperidine-B 

1-Oleoylamino-3-[3-(2,4-dihydroxy-3 f 3-dimethyl-1-oxo-butyJamino)propanoyi]aminopiperidine-B obtained 
in Example 170 (238 mg) was reacted in the same manner as in Example 171 to obtain 206 mg of the title 
is compound. 

Property : oily 

Specific Rotary Power (ar] 0 : + 16.0* (C = 1.0, CHCh) 

IR(cm“\ neat): v NH 3312. v col 654 
Mass Spectrometric Analysis 
20 Molecular Formula : C35H63N3OS 
Calculated : 605.4767 
Found : 605.4776 
NMR(5, CDCb): 

0.88 (3H,t,J = 7Hz), 0.98 (3H,s), 1.05 (3H,s). 1.18-1.38 (20H,m), 1.42 (3H,s), 1.47 (3H,s), 1.49-2.08 (lOH.m). 
25 2.34 (2H,t,J = 7Hz), 2.37-2.50 (2H,m), 2.90-3.07 (IH.m), 3.29 (IH.d.J = 12Hz), 3.32-3.73 (4H,m), 3.69 

(1 H.d.J = 12Hz), 3.76-4.11 (2H,m), 4.07 (IH.s), 5.29-5.41 (2H,m), 5.97-6.11 (1H,m), 7.02 (IH.brs) 



Example 173 



Preparation of 1-Oleoyl-4-piperidinyl 3-[N-(2,2.5.5-tetramethyl-1 ,3-dioxane-4-carbonylamino]propionate 

A solution of 1.83 g of 1-oleoyl-4-hydroxy-piperidine, 1.3 g of 3-[N-(2,2.5,5-tetramethyl-1.3-dioxane-4- 
35 carbonyl)amino]propionic acid, 1.03 g of dlcyclohexylcarbodiimide and 0.61 g of 4-(N.N-dimethylamino)- 
pyridine in 60 ml of toluene was heated under reflux for one night. After completion of the reaction, the 
reaction mixture was cooled and precipitates were removed. Then, the organic layer was washed sequen- 
tially with water. IN hydrochloric acid and brine, and dried over anhydrous sodium sulfate. After removing 
the solvent by evaporation, the residue was subjected to silica gel column chromatography to obtain 1.95 g 
40 of the title compound (yield: 65 %). 

Property : oily 

IR(cm~\ neat): v col 740, 1660 
Mass Spectrometric Analysis 
Molecular Formula : C3SH62N2O6 
45 Calculated : 606.4606 
Found : 606.4587 
NMR(5, COCI3): 

0.88 (3H,t,J = 7Hz), 0.96 (3H.s), 1.04 (3H,s), 1.16-1.40 (19H,m). 1.43 (3H,s), 1.46 (3H,s). 1.50-1.77 (6H,m), 
1.76-2.04 (6H,m), 3.32 (2H.t.J = 6Hz), 2.58 (2H.t,J = 6Hz), 3.29 (1 H.d.J = 12Hz). 3.26-3.70 (4H,m), 3.69 
so (1 H.d.J = 1 2Hz). 3.88-4.00 (1 H,m), 4.08 (1 H.s), 4.96-5.06 (1 H.m), 5.30-5.42 (2H,m). 6.88-6.96 (1 H,m) 



Example 174 . 

55 

Preparation of 1-Oleoyl-4-piperidinyl 3-[N-(2,4-dihydroxy-3,3-dimethy!-1-oxobutyf)amino]propionate 

l-Oleoyl-4-piperidine 3-(N-(2,2,5,5-tetramethyl-l ,3-dioxane-4-carbonyl)amino]propionate (1.51 g) was 
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reacted in the same manner as in Example 166 to obtain 1.37 g of the title compound (yield: 97 %). 
Property : oily 

IRfcm- 1 , neat): v ^3436, v col 740, 1658 
Mass Spectrometric Analysis 
5 Molecular Formula : C32H58N2O6 
Calculated : 566.4294 
Found : 566.431 8 
NMR ( 5 , CDCI3): 

0.88 (3H,t,J ® 7Hz), 0.92 (3H,$), 1.02 (3H,s), 1.02 (3H f s), 1.20-1.40 (21H,m). 1.56-1.72 (4H,m). 1.80-2.10 
70 (5H,m), 2.32 (2H.tJ = 7Hz), 2.59 (2H,t,J = 6Hz), 3.20-4.10 (10H,m), 4.96-5.06 (1H,m), 4.96-5.06 (IHm) 5 30- 

5.42 (2H,m), 7.14-7.24 (1H,m) 



Example 175 
15 



Preparation of 1 -Oleoy l-4-piperidinyl 3-[N-(2,4-diacetoxy-3 1 3-dimethyl-1-oxobutyl)amino)propionate 

Acetic anhydride (10 ml) was added to a solution of 530 mg of 1 -oleoy l-4-piperidine 3-[N-(2,4- 
20 dihydroxy-3,3-dimethyl-1-oxo-butyl)amino]propionate in 5 ml of ypridine, and the mixture was stirred at 
room temperature for 15 hours. The reaction mixture was poured into ice water, and extracted with ethyl 
acetate. The organic layer was washed sequentially with a saturated aqueous sodium hydrogen carbonate 
solution, with water and then with brine, followed by drying over anhydrous sodium sulfate. After removing 
the so f vent by vacuum evaporation, the residue was subjected to silica gel column chromatography to 
25 obtain 610 mg of the title compound. 

Property : oily 

IR(cm~\ neat): * col 746, 1642 
Mass Spectrometiric Analysis 
Molecular Formula : C 3 sHs 2 N 2 Oa 
30 Calculated : 650.4505 
Found : 650.4502 
NMR(5, CDCfa): 

0.88 (3H,t. J = 7Hz), 1.02 (3H.s). 1.07 (3H,s). 1.20-1.40 (20H.m), 1.56-1.70 (5H.m), 1.80-2.08 (6H,m). 2.07 
(3H,s), 2.15 (2H,t.J = 6Hz), 3.26-3.70 (6H,m), 3.83 (1 H.d.J = 11Hz). 3.82-3.94 (IH.m), 4.04 (1 H.d.J = 1 1 Hz) 

35 4.96 (1H,s), 4.93-5.02 (1H,m). 5.30 (2H,m). 6.52-6.60 ( 1 H,m) 



Example 176 



Preparation of 1 -Oleoy l-3-piperidinyl 3-[N-(2.4-dihydroxy-3,3-dimethyl-1-oxobutyl)amino]propionate 

1 -Oleoy l-3-hydroxypiperidine (3.30 g) and 2.33 g of 3-[N-(2,2 f 5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)- 
aminojpropionic add were reacted in the same manner as in Example 173 to obtain crude 1-o!eoyP3- 
45 piperidinyl 3-[N-(2,2,5,5-tetramethyl-1,3-dioxane-4-carbonyl)amino]propionate. This compound was reacted 
in the same manner as in Example 166 to obtain two disatereomers-A and -B of the title compound in 
amount of 1.25 g (45 %) and 1.36 g (yield: 49 %). 

A 

Property : oily 

50 Specific Rotary Power [a] D : + 1 9.5 * (C = 1 .0, CHCI 3 ) 

IR(cm~\ neat): * mh3312, p C q1740, 1652 
Mass Spectrometric Analysis 
Molecular Formula : C32HssN 2 0s 
Calculated : 566.4294 
55 Found : 566-4297 
NMR(5, CDCI 3 ): 

0.88 (3H,t.J = 7Hz). 0.90 (3H,s). 1.07 (3H,s), 1.22-1.39 (20H,m), 1.45-2.09 (10H,m), 2.31 (2H,t,J = 7Hz), 2.33- 
3.18 (6H,m), 3.29-3.58 (3H,m), 3.70-3.89 (3H,m), 4.02 (IH.brs), 4.81-4.93 (2H,m), 5.29-5.41 (2H,m), 7.38 
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(IH.brs), 

B 

Property : oily 

Specific Rotary Power [a] 0 : +32.8 (C = 1.0, CHCI 3 ) 

5 IR(cm~\ neat): v nh3312, v col 740, 1650 
Mass Spectrometric Analysis 
Molecular Formula : C 32 HS 8 N 2 OG 
Calculated : 566.4294 
Found : 566.4394 
10 NMR{5, CDCI 3 ): 

0.88 (3H.t,J = 7Hz), 1.00 (3H,s), 1.06 (3H,s), 1.22-1.38 (20H,m), 1.52-2.08 (10H,m), 2.15-2.63 (4H,m), 2.92- 
3.84 (7H,m), 4.00 (1H,s), 4.47-4.58 (1H,m), 4.96 (IH.brs). 5.29-5.40 (2H,m), 7.42 (IH.brs) 



75 Example 177 



Preparation of 1-Oleoyl-3-piperidinyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino)propionate-A 

20 1-Oleoyl-3-piperidinyl 3-[N-(2,4-dihydroxy-3,3-dimethyl-1-oxo-butyl)amino]propionate-A (568 mg) was 
reacted in the same manner as in Example 171 to obtain 479 mg of the title compound (yield: 79 %). 
Property : oily 

Specific Rotary Power [a] 0 : + 1 8.8 * (C = 1 :0, CHCI3) 

IR(cm~\ neat); * NH 3312, * C o1740, 1678, 1650 
25 Mass Spectrometric Analysis 
Molecular Formula : C 35 H 62 N 2 O 6 
Calculated : 606.4607 
Found : 606.4635 
NMR($, CDCI3): 

30 0.88 (3H,t,J = 7Hz), 0.90 (3H.s), 1.04 (3H.s), 1.21-1.38 (20H,m), 1.42 (3H.s), 1.46 (3H,s), 1.40-2.09 (lOH.m), 

2.30 (2H,t, J = 7Hz), 2.45-2.63 (2H,m), 3.27 (1 H.d.J = 12Hz), 3.32-3.70 (6H,m), 3.66 (1 H.d.J = 12Hz), 4.07 
(1H,s), 4.81 (1H,brs). 5.29-5.40 (2H,m), 6.79-7.02 (IH.brs) 



35 Example 1 78 



Preparation of 1-Oleoyl-3-piperidinyl 3-[N-(2,2,5,5-tetramethyl-1 f 3-dioxane-4-carbonyl)amino]propionate-B 

40 1 -Oleoyl-3-piperidinyl 3-(N-(2.4-dihydroxy-3,3-dimethyl-1-oxo-butyl)amino]propionate-B (567 mg) was 

reacted in the same manner as in Example 171 to obtain 490 mg of the title compound (yield: 81 %). 
Property : oily 

Specific Rotary Power [a] D : + 22.8* (C = 1 .0, CHCb) 

IRfcm” 1 , neat): v mh3312, v col 740. 1680, 1652 
45 Mass Spectrometric Analysis 
Molecular Formula : C 35 H 62 N 2 O 6 
Calculated : 606,4607 
Found : 606.4607 
NMR(5, CDCI 3 ): 

so 0.88 (3H,t,J = 7Hz), 0.98 (3H,s), 1.05 (3H,s). 1.21-1.38 (20H.m). 1.42 (3H,s), 1.45 (3H,s). 1.50-2.05 (10H,m), 
2.30 (2H,t,J = 7Hz). 2.54 (2H.t.J = 6Hz). 3.24 (1 H.d.J = 12Hz), 3.32-3.72 (6H.m), 3.66 (1 H.d.J = 12Hz). 4.06 
(IH.s), 4.75-4.85 (IH.m), 5.29-5.40 (2H,m), 7.81-7.93 (1H,m) 



55 Example 179 



Preparation of 1 -Oleoyl-2-(2S)-pyrrolidinylmethyl 3-[N-(2,2.5,5-tetramethyl-1 ,3-dioxane-4-carbony l)amino]' 
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propionate 



(S)-1<)leoyl-2-pyrrolidinemethanoi (1.83 g) and 1.30 g of 3KlvH2,2 > 5 > 5-tetramethyi-1 ( 3-dioxane-4-car- 
bonyl)amino]propionic acid were reacted in the same manner as in Example 173 to obtain 2.24 g of the title 
5 compound (yield: 74 %). 

Property : oily 

Specific Rotary Power [crfo : + 0.5* (C = 1.0, CHCI 3 ) 

IR(cm“\ neat): ^ mm3312, * co!740, 1680, 1652 
Mass Spectrometric Analysis 
io Molecular Formula : C35H62N2O6 
Calculated : 606,4607 
Found : 606.4589 
NMR($, CDCI 3 ): 

0.88 (3H,t, J = 7Hz), 0.90 (3H,s), 1.04 (3H,s), 1.20-1.40 (20H,m). 1.43 (3H,s). 1.46 (3H,s), 1.56-1.72 (2H,m), 
75 1.75-2.09 (8H,m), 2.25 (2H,tJ = 7Hz), 2.57 (2H,t,J = 6Hz), 3.28 (1 H.d.J = 12Hz). 3.35-3.64 (4H,m), 3.68 

(1 H.d.J = 1 2Hz), 4.05-4.28 (3H,m), 4.31 -4.41 (1 H,m). 5.29-5.41 (2H,m), 6.90-7.04 (1 H,m) 



Example 180 

20 



Preparation of 1-OIeoyl-2-(2R)-pyrrolidinylmethyl 3-[N-(2,2.5.5-tetramethyl-1.3-dioxane-4-carbonyi)aminoV 
propionate 

25 (R)-l-Oleoyl-2-pyrrolidinemethanol (1.46 g) and 1.04 g of 3-[N-(2,2.5.5-tetramethyl 1 ,3-dioxane-4-car- 
bonyl)amino]propionic acid were reacted in the same manner as in Example 173 to obtain 1.62 g of the title 
compound (yield: 67 %). 

Property : oily 

Specific Rotary Power [a] D : + 44.9* (C = 1.0, CHCI3) 

30 IR(cm“\ neat): p NH 3312, * col 742, 1682, 1652 
Mass Spectrometric Analysis 
Molecular Formula : C35H62N2O6 
Calculated : 606.4607 
Found : 606.4605 
35 NMR($, CDCI3): 

0.88 (3H,t,J = 7Hz), 1.97 (3H,s), 1.04 (3H,s), 1.19-1.39 (20H.m), 1.43 (3H,s), 1.46 (3H,s), 1.55-2.09 (lOH.rn), 
2^6 (2H,t,J = 7Hz), 2.57 (2H,t, J = 6Hz), 3.22 (1 H.d.J = 12Hz), 3.36-3.70 (4H,m), 3.68 (1 H.d.J = 12Hz), 4.08 
(1H,s), 4.09-4.24 (2H,m), 4.30-4.43 (1H,m), 5.29-5.40 (2H,m), 6.92-7.05 (1H,m) 



40 

Example 181 



Preparation of 1-Stearoyl-2-(2S)-pyrrolidinylmethyl 3-{N-(2.2.5.5-tetramethyl-1.3-dioxane-4-carbonyl)aminoV 
45 propionate 

(S)-1-Stearoyl-2-pyrrolidinemethanol (367 mg) and 259 mg of 3-[N-2,2.5,5-tetramethyl-l,3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 173 to obtain 470 mg of the 
title compound (yield: 77 %). 
so Property : oily 

Specific Rotary Power [a] D : -5.10* (C= 1.0, CHCI 3 ) 

IRfcm- 1 , neat): p col 742, 1650 
Mass Spectrometric Analysis 

Molecular Formula : C 3 sH 6 4N20 G Calculated : 608.4764 Found : 608.4760 
55 NMR(5, CDCI 3 ): 

0.88 (3H,t.J = 7Hz), 0.97 (3H,s), 1.04 (3H,s), 1.18-1.37 (24H,m), 1.43 (3H,s). 1.46 (3H,s), 1.53-2.10 (lOH.rn), 
2 - 25 (3H,t, J = 7Hz), 2.56 (2H,t f J = 6Hz), 3.28 (1 H,d,J = 12Hz), 3.35-3.62 (4H,m), 3.68 (1 H.d.J = 12Hz), 4.08 
(1H,s), 4.12 (1 H.dd.J = 11 Hz,4Hz), 4.23 (IH.dd.J = 1 1 Hz,4Hz), 4.32-4.40 (1H,m), 6.08 (1H,t.J = 6Hz) 
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Example 182 



Preparation of 1 -Unoieoyl-2-(2S)-pyrrolidinylmethyl 3-[N-(2,2,5 ( 5-t©tram©thyl-1 ,3-dioxane-4-carbonyl)amino]- 
5 propionate 

(S)-1-Linoleoyl-2-pyrrolidinemethanol (363 mg) and 259 mg of 3-[N-(2 f 2 t 5 f 5-tetrarnethyM,3-dioxane-4- 
carbonyl)amino]propionic acid were reacted in the same manner as in Example 173 to obtain 433 mg of the 
title compound (yield: 70 %). 
io Property : oily 

Specific Rotary Power [a] D : + 2.30 * (C = 1 .0, CHCI 3 ) 

IRfcm” 1 , neat): » NH 3312, v co1680 f 1652 
Mass Spectrometric Analysis 
Molecular Formula : C 3 SH 60 N 2 O 6 
is Calculated : 604.4451 
Found : 604.4452 
NMR($, CDCta): 

0.89 (3H.t,J = 7H z), 0.97 (3H.s), 1.04 (3H,s), 1.22-1.41 (14H,m), 1.43 (3H,s). 1.46 (3H,s), 1.56-2.09 (10H,m), 
2.25 (2H,t,J = 7Hz), 2.56 (2H,tJ = 6Hz), 2.77 (2H,t,J =6Hz), 3.28 (IH.d.J =12Hz), 3.37-3.63 (4H.m), 4.08 
20 (1 H,s), 4.11 (1 H.dd.J = 11 Hz,4Hz), 4.23 (1H,dd,J = 11Hz,4Hz) f 4.31-4.40 (1H,m), 5.28-5.43 (4H,m), 6.98 
(1H,t,J = 6Hz) 



Example 183 
25 

Preparation of 1-Oleoyl-2-(2S)-pyrrolidinylmethyl 3-[N-2,4-dihydroxy-3 t 3-dimethyl-1-oxobutyl)amino]- 
propionate 

30 1 -Oleoyl-2-(2S)-pyrrolidinylmethyl 3-[N-(2,2,5 ? 5-tetramethyl-1 ,3-dioxane-4-carbonyt)amino]propionate 

(1.5 g) was reacted in the same manner as in Example 166 to obtain 1.27 g of the title compound (yield: 91 
%). 

Property : oily 

Specific Rotary Power [a] D : +13.4* (C = 1.0, CHCI 3 ) 

35 IR(cm~\ neat): v NH 3312, v col 742, 1650 
Mass Spectrometric Analysis 
Molecular Formula : C 32 H 58 N 2 O 6 
Calculated : 566.4294 
Found : 566.4301 
40 NMR(5, CDCI 3 ): 

0.88 (3H,t,J = 7Hz), 0.94 (3H,s), 1.04 (3H,s), 1.21-1.40 (20H,m), 1.54-1.68 (2H,m), 1.69-1.86 (1H,m), 1.88-2.09 
(7H,m), 2.10-2.38 (3H,m), 2.40-2.63 (2H,m), 3.33-3.71 (6H,m), 4.00 (1H,m), 4.03-4.15 (2H,m), 4.38-4.50 
(IH.m). 5.28-5.40 (2H,m). 7.30-7.52 (1H,m) 

45 

Example 184 



Preparation of 1 -Oleoyi-2-(2S)-pyrrolidinylmethyl 3-{N-(2.4-diacetoxy-3,3-dimethyl-1 -oxobutyl)amino]- 
50 propionate 

1-Oleoyl-2-(2S)-pyrrolidinylmethyl 3-[N-(2.4-dihydroxy-3,3-dimethyl-1-oxobutylamino)amino]propionate 
(556 mg) was reacted int he same manner as in Example 175 to obtain 463 mg of the title compound (yield: 
71 %). 

55 Property : oily 

Specific Rotary Power [ct] D : -0.40* (C = 1 .0, CHCI 3 ) 

IR(cm“\ neat): v NH , * co2748, 1646 
Mass Spectrometric Analysis 
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Molecular Formula : C 3 GHG 2 N 2 O 8 
Calculated : 650.4506 
Found : 650.4500 
NMR(5, COCI3): 

5 0.88 (3H,t J = 7H2), 1 .02 (3H.s), 1 .07 (3H,s). 1 22-1 .38 (20H.m). 1 .55-1 .67 (2H,m), 1 .70-1 .85 (1 H.m), 1 .88-2.08 

(7H,m). 2.07 (3H,m), 2.14 (3H,s), 226 (2H,t.J = 7Hz). 2.43-2.59 (2H.m). 3.35-3.68 (4H.m), 3.84 
(1H,d,J — 12Hz), 4.04 (1 H,d,J = 1 2Hz), 4.15 (2H,d,J = 6Hz). 4.37-4.45 (1H,m), 4.97 (IH.s), 5.28-5.40 (2Hm) 
6.89-6.96 (1 H,m) 



10 

Example 185 



Preparation of (S)-1 -Oleoy!-2-{3-{N-{2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino-1-oxopropyl}- 
15 aminomethyl}pyrrolidine 

Pyridine (1 ml) was added to a solution of 321 mg of (S)-2-{3-[N-(2.2.5,5-tetramethyl-1,3-dioxane-4- 
carbonyl)amino-l-oxopropyl]aminomethyl}pyrrolidine in 20 ml of methylene chloride. Under ice cooling, a 
solution of 271 mg of oleoyl chloride in 5 ml of methylene chloride was added portion-wise to the mixture, 
20 and the mixture thus formed was stirred for 3 hours as it was. After completion of the reaction, the reaction 
mixture was washed with water, and dried over anhydrous sodium sulfate. After removal of the solvent by 
evaporation, the residue was subjected to silica gel column chromatography to obtain 166 mg of the title 
compound (yield: 30 %). 

Property : oily 

25 Specific Rotary Power [a] 0 : + 3.90 * (C = 1 .0, CHCI3) 

IR(cm - ’, neat): v NH 3324, v co 1676 
Mass Spectrometric Analysis 
Molecular Formula : C3sH«3N 3 0s 
Calculated : 605.4767 
30 Found : 605.4778 
NMR(5, CDCI3): 

0.88 (3H,tJ = 7Hz), 0.99 (3H,s), 1.04 (3H,s), 1.18-1.39 (20H.m), 1.42 (4H,s). 1.47 (3H,s), 1.57-1.80 (3H,m), 
1.88-2.09 (7H,m), 2.27 (2H,t,J = 7Hz). 2.23-2.45 (2H,m), 3.13-3.23 (1H,m), 3.28 (1H,d,J = 11Hz), 3.40-3.64 

(5H.m), 3.68 (1H.d,J = 11Hz), 4.07 <1H,s), 4.23-4.31 (1H,m). 5.29-5.40 (2H,m), 7.12 (1H.t,J = 6Hz), 7.50-7 62 
35 (1H,m) 



Example 186 



Preparation of (R)-1-0!eoyl-2-{3-[N-<2 t 2 1 5.5-tetramethyM ,3-dioxane-4-carbonyl)amino-1 -oxopropyll- 
aminomethyi}pyrrolidine 

Triethylamine (2 ml) was added to a solution of 821 mg of (R)-2-{3-[N-(2,2,5,5-tetramethyl-1,3-dioxane- 
46 4-carbonyl)amino-1-oxopropyl]aminometfiyl}pynrolidine in 40 ml of methylene chloride. Under ice cooling, a 
solution of 697 mg of oleoyl chloride in 10 ml of methylene chloride was added portion-wise to the mixture, 
and the mixture thus formed was stirred for 3 hours at it was. After completion of the reaction, the reaction 
mixture was washed with water, and dried over anhydrous sodium sulfate. After removal of the solvent by 
evaporation, the residue was subjected to silica gel column chromatography to obtain 1.20 g of the title 
so compound (yield: 87 %). 

Property : oily 

Specific Rotary Power [a] D : +40.7* (C = 1.0, CHCI 3 ) 

IR(cm-\ neat): * nh 3328, r C o1656 
Mass Spectrometric Analysis 
55 Molecular Formula : C 35 H 63 N 3 OS 
Calculated : 605.4767 
Found : 606.4757 
NMR(5, CDCI3): 
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0.88 (3H,t,J = 7Hz). 0.97 (3H,s). 1.04 (3H,S), 1.21-1.39 (20H,m), 1.42 (3H,s). 1.47 (3H,s). 1.56-1.80 (3H,m). 
1.88-2.09 (7H,m), 2.27 (2H,t,J = 7Hz), 2.40 (2H,t,J = 6Hz). 3.12-3.20 (IH.m). 3.27 (1 H.d.J = 12H2). 3.41-3.64 
(5H,m), 3.68 (1 H.d.J = 12Hz), 4.07 (1H,s), 4.24-4.33 (1H,m), 5.29-5.40 (2H,m). 7.12 (1H.U = 6Hz), 7.60 
(IH.brs) 



Example 187 

1 -(2-MethylIauroyl)4-piperidinyl 3-[N-(2.2,5 t 5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionate 
io Molecular Formula : C30H54N2O6 
Molecular Weight : 538.77 
Mass Spectrometric Analysis 
Calculated: 538.3981 
Found : 538.3966 
15 Melting Point ( * C) : oil 

Specific Rotary Power: [a ] 28 0 +25.7* (C = 1.0, CHCI3) 

IR(*neat. cm' 1 ): 2932 2860, 1736 

NMR ( , CDCl- ) : 

20 J 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s). 1.10 (3H,d,J = 7Hz), 1.17-1.33 (16H,m), 1.43 (3H,s), 1.46 (3H.S), 
1.52-1.97 (6H,m), 2.58 (2H,t,J = 6Hz), 1.60-1.76 (1H,m). 3.28 (2H.d,J = 12Hz), 3.31-4.03 (6H,m), 3.69 
(1 H.d.J = 12Hz), 4.08 (1 H,s), 4.98-5.08 (1H,m), 6.93 (1H,t,J = 5Hz) 



Example 188 

1 -(1 -Decy lcyclobutanecarbonyl)-4-piperidinyl 3-[N-(2.2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino}- 

30 propionate 

Molecular Formula : C32H56N2O6 
Molecular Weight : 564.81 
Mass Spectrometric Analysis 
Calculated: 564.4138 
35 Found : 564.4119 

Melting Point (’ C) : oil 

Specific Rotary Power: [orp 8 D + 23.7* (C = 1.0, CHCI3) 

IR(*meat, cm” 1 ): 2932, 2860, 1738 
NMR(5, CDCI3): 

40 0.88 (3H,t.J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.16-1.37 (16H,m), 1.42 (3H.s), 1.46 (3H,s) 1.52-1.98 (10H,m). 

2.42-2.54 (2H,m), 2.58 (2H,t.J = 6Hz), 3.11-3.98 (6H,m), 3.28 (1 H.d.J = 12Hz), 3.69 (1 H.d.J = 12Hz), 4.08 
(1H,s), 4.96-5.05 (1H,m), 6.92 (1H,t.J = 5Hz) 



45 Example 189 

1 -(1 -Decy lcyclobutanecarbonyl)-3-piperidinyl 3-[N-(2,2,5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino)- 
propionate 

Molecular Formula : C32H56N2O6 
50 Molecular Weight : 564.81 
Mass Spectrometric Analysis 
Calculated: 564.4138 
Found : 564.4153 
Melting Point (" C) : oil 

55 Specific Rotary Power: [ap 7 0 +21.4* (C = 1.0, CHCI3) 

IR(yneat, cm”): 2932, 2860, 1740 
NMR($. CDCI a ): 

0.88 (3H,t,J = 7Hz), 0.97 (3H.s). 1.04 (3H.s), 1.12-1.35 (16H,m), 1.43 (3H,s). 1.46 (3H.s) 1.50-2.02 (10H,m), 
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2.39-2.60 (4H,m), 2.90-3.75 (6H,m), 3.28 (1H,d,J = 12Hz). 3.69 (1 H.d.J = 1 2Hz), 4.08 (1H,s), 4.65-4.92 (IH.m). 
6.92-7.08 (1H,m) 



s Example 1 90 



1 -{2-Benzylundecanoyl)-4-piperidinyl 3-[N-(2 t 2 t 5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propionatQ 
Molecular Formula : C 35 H 56 N 2 O 6 
Molecular Weight : 600.84 
10 Mass Spectrometric Analysis 
Calculated: 600,4138 
Found : 600.4122 
Melting Point (*C) : oil 

Specific Rotary Power: [ ff p 0 + 22.6 * (C = 1 . 0 , CHCI 3 ) 

15 IR(yneat, cm” 1 ): 2932, 2860. 1734 
NMR(5, CDCI 3 ): 

55* C 

0.88 (3H,t,J = 7Hz), 0.95 (3H,s). 1.04 (3H,s), 1.19-1.85 (20H.m), 1.41 (3H.s). 1.44 (3H,s) 2.51 (2H,t,J = 6Hz), 
2.66-2.77 (IH.m), 2.85-3.64 (8H.m), 3.27 (1 H,d,J = 12Hz), 3.66 (1 H.d.J = 12Hz), 4.05 (1H,s), 4.78-4.88 (1H,m), 
20 4.78-6.87 (1H,m), 7.1 3-7.28 (5H,m) 



Example 191 



25 1 -(1 -Benzyldecyl)carbamoyM-piperazinyl 3-{N-(2,2,5.5-tetramethyl-1 , 3 -dioxane- 4 -carbonyl)amino]- 

propionate 

Molecular Formula : C 35 H 57 N 3 O 6 
Molecular Weight : 615.86 
Mass Spectrometric Analysis 
30 Calculated: 615.4247 
Found : 615,4222 
Melting Point ( * C) : wax 

Specific Rotary Power [ap* 0 +21.8* (0 = 1.0, CHCI 3 ) 
lR<pneat, cm-‘): 2932. 2860, 1734 
35 NMR (5, CDCIs): 

0.88 (3H,t.J = 7Hz), 0.96 (3H,s), 1.04 (3H,s). 1.16-1.38 (16H,m), 1.42 (3H,s). 1.46 (3H,s) 1.48-1 89 (4H.m), 
2.57 (2H,t,J = 6 Hz), 2.72-2.87 (2H,m). 3.05-3.21 (2H,m), 3.28 (1 H.d.J = 12Hz), 3.41-3.66 (4H,m), 3.69 
(1 H.d.J = 12Hz), 4.01-4.07 (1H,m), 4.08 (1H,s), 4.15-4.23 ( 1 H,m), 4.91-4.99 (1H,m), 6.92 (1 H.t.J = 5 Hz), 7.14- 
7.32 <5H,m) 



Example 192 



45 Preparation of 1-Oleoyl-4-{1-oxo-3-[N-(1-oxo-2,4-diacetoxy-3,3-dimethylbutyl)amino]propyl}piperazine 

1-Ethyl-3-(3-dimethytaminopropyl)carbodiimide hydrochloride (530 mg) was added to a solution of 980 
mg of 1-oleylamino-piperazine and 836 mg of 3-[N-(2,4-dihydroxy-3,3-dimethyM-oxobutyl)amino]propionic 
acid in 10 ml of methylene chloride with stirring under ice cooling. The mixture was stirred at room 
50 temperature for 18 hours. The reaction mixture was washed with water and dried over anhydrous sodium 
sulfate, followed by removal of the solvent by vacuum evaporation. Then, the residue was purified by silica 
gel column chromatography to obtain 900 mg of the title compound (yield: 51 %). 

Property : oily 

Specific Rotary Power [a] 0 : +20.2* (C = 1.0, CHCI 3 ) 

55 IRtcm” 1 , neat): p mh 3336, p col 748, 1644 
Mass Spectrometric Analysis 
Molecular Formula : CasHsiNaOz 
Calculated : 635.4509 
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Found : 635.4517 
NMR(5, CDCb): 

0.88 (3H,t,J = 7Hz), 1.03 (3H,s), 1.06 (3H,s), 1.23-1.38 (20H,m), 1.58-1.68 (2H,m), 1.95-2.08 (4H,m) l 2.05 
(3H,s), 2.11 (3H,s), 2.31 (2H,t.J = 7Hz), 2.42-2.59 (2H.m), 3.35-3.69 (lOH.m), 3.83 (IH.d.J = 12Hz). 4.02 
5 (IH.d.J = 12Hz). 4.88 (1H.s). 5.28-5.40 (2H,m), 6.73 (1H,t,J = 6Hz) 



Example 193 
to 

Preparation oM-Oleoyl-4-{1-oxo-3-[N-(1-oxo-2.4-dihydroxy-3,3-dimethylbutyl)amino]propyl}piperazine 

An aqueous IN NaOH solution (2 ml) was added to a solution of 635 mg of 1-Oleoyl-4-{1-oxo-3-{N-(1- 
oxo-2,4-dihacetoxy-3,3-dimethylbutyl)amino)propyl}piperazine in 5 ml of methanol, and the mixture was 
is stirred at room temperature for 30 minutes. After adding methylene chloride and water to the reaction 
mixture, the organic layer was separated, which then was washed with brine and dried over anhydrous 
sodium sulfate, followed by removal of the solvent. The residue was purified by silica gel column 
chromatography to obtain 482 mg of the title compound (yield: 87 %). 

Property : oily 

20 Specific Rotary Power [a] D : + 1 6.1 * (C = 1 .0. CHCI3) 

IR(cm —1 , neat): v nh. v col 646 
Mass Spectrometric Analysys 
Molecular Formula : C 31 HS 7 N 3 O 5 
Calculated : 605.4767 
25 Found : 605.4787 
NMR(5, CDCb): 

0.88 (3H,t,J =7Hz). 0.92 (3H.s), 1.02 (3H.s). 1.22-1.41 (20H,m). 1.57-1.68 (2H.m). 1.92-2.08 (4H.m). 2.33 
(2H,t.J = 7Hz). 2.54 (2H,brs). 3.12-3.21 (IH.m). 2.59 (2H,U = 6Hz), 3.41-3.68 (lOH.m). 3.99 (iH.s), 5.28-5.40 
(2H,m) . 7.30-7.39 (1 H.m) 



Example 194 

35 Preparation of 1-01eoyl-4-{1-oxo-3-tN-(1-oxo-2,4-diacetoxy 3.3-dimethylbutyl)amino]propyl}tetrahydro-1,4- 
diazepine 

1-Oleoylhomopiperazine (919 mg) and 755 mg of 3-[N-(1-oxo-2.4-diacetoxy-3,3-dimethylbutyl)amino]- 
propionic acid were reacted in the same manner as in Example 192 to obtain 930 mg of the title compound 
40 (yield: 57 %). 

Property : oily 

Specific Rotary Power [a]o : +27.3* (C = 1 .0. CHCI 3 ) 

IR^m" 1 , neat): » N h. v co 174 ^* 1644 
Mass Spectrometric Analysis 
45 Molecular Formula : C3sHs 3 N 3 O 7 
Calculated : 649.4665 
Found : 649.4652 
NMR(5, CDCIo): 

0.88 (3H,t,J = 7Hz), 1.02 (3H,s). 1.06 (3H,s). 1.23-1.40 (20H.m). 1.56-1.70 (2H.rn). 1.78-1.91 (2H,m). 1.92-2.06 
50 (4H,m). 2.04 (3H,s), 2.11 (3H.S). 2.28 (2H.t.J -7Hz), 2.42-2.56 (2H,m), 3.35-3.76 (IH.m). 3,84 

(1H,d,J = 12Hz). 4.03 (IH.d.J = 12Hz), 4.91 (IH.brs), 5.27-5.40 (2H,m), 6.74-6.83 (IH.m) 



Example 195 



Preparation of 1 -0leoyl-4-{1 -oxo-3-[N-(1 -oxo- 2 , 4 -dihydroxy- 3 , 3 -dimethylbuty l)amino]propy l}tetrahydro-1 ,4- 
diazepine 
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5 



10 



' ■ 0l f oy, ~ 4 -< 1 - oxo ' 3 ^ N *< 1 ' ^xo-^^aceloxvr-a.a-dimettiylbutyO^inQlpropylJtetrahydro-l ,4-diazepine 
(649 mg) was reacted in the same manner as in Example 193 to obtain 515 mg of the title compound. 
Property : oily 



Specific Rotary Power [a] D : + 14.0* (C= 1 .0, CHCI 3 ) 

IR(cm 1 , neat): v nh» v cq1642 

Mass Spectrometric Analysis 

Molecuiar Formula : C32HS3N3OS 

Calculated : 565.4454 

Found : 565.4440 



NMR(5, CDCI3): 

0.88 (3H,t,J=7Hz), 0.92 (3H,s), 1.02 
(4H,m), 2.12-2.6 2 {6H,m), 3.25-3.85 



(3H,s), 1.21-1.39 (20H,m), 1.55-1.68 (2H,m), 1.72-1.88 (2H,m), 1.92-2.08 
(10H,m), 3.96 (IH.brs), 5.28-5.40 (2H,m), 7.12-7.22 (1H,m) 



15 Example 196 



Preparation of 1-Stearoyl-4-[3-(2,2,5,5-tetramethyM ,3<lioxane-4-carbonylamino)propanyl]piperazine 



20 



25 



30 



35 



Sodium carbonate (106 mg) was suspended in a solution of 326 mg of 1 -{3-(2.2,5,5-tetramethyl-1 3- 
Aoxane^carbonylaminojpropanyllpiperazine and 303 mg of stearoyl chloride in 20 ml of methylene 
ch onde. and the mixture was allowed to react for 2 hours. After removing insoluble matters by filtration, the 
solvent was distilled off. The residue was subjected to silica gel column chromatography to obtain 498 mg 
of the title compound (yield: 84 %). y 

Property : oily 



Specific Rotary Power [a] D : + 28.9* (C = 1.0, CHCI 3 ) 

IR(cm”\ neat): r NH 3408 * col 656, 1638 
Mass Spectrometric Analysis 
Molecular Formula : C34H63N3O5 
Calculated : 593.4767 
Found : 593.4776 
NMR($, CDCI3): 

0.88 (3H,t,J = 7Hz). 0.96 (3H,s), 1.04 (3H.s), 1.19-1.39 (28H.m) 
2.66 (2H,m), 3.28 (1H.d,J= 12Hz), 3.39-3.68 (5H,m). 3.37-3.71 
7.05-7.14 (1H.m) 



1.56-1.73 (2H,m), 2.33 (2H,t.J = 7Hz), 2.56- 
(10H,m), 3.68 (1 H.d.J = 12Hz), 4.07 (IH.s), 



Example 197 



40 

Preparation of 1-Unoleoyl-4-{3-[N-(2.2.5.5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino]propanyl}piperazine 



45 



50 



55 



. . 1 ' {3 '^ 2 - 2 - 5 - 5 * t ® traflneth y , ' 1 - 3 - clioxan ©-4-carbonyl)amino]propanoyl}piperazine (489 mg) and linoloyl 
compound ?yieW 9 56 W S® reaCted ^ S8me manner 33 in ^P 1 ® 192 obtain 498 mg of the title 
Property : oily 



Specific Rotary Power [a] D : +26.7* (C = 1.0, CHCI 3 ) 

IR(cm -1 , neat): » co1646 

Mass Spectrometric Analysis 

Molecular Formula : CaiHssNsOs 

Calculated : 589.4454 

Found : 589.4431 

NMR(i, CDCIa): 



~ 7H ^' 104 (3H.S). 1.22-1.42 (14H,m). 1.98-2.09 (2H.m). 2.33 <2H,t. J = 7H2), 2.52- 
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Example 198 



Preparation of 1 -(8-Heptadecenyl)carbamoyl-4-{3-[N-(2.2.5,5-tetramethyl-1 ,3-dioxane-4-carbonyl)amino}- 
s propanoyl}piperazine 

Heptadecenyl isocyanate (419 mg) was added to a solution of 489 mg of 1-{3 [N-(2^,5,5-tetramethyl- 
1,3-dioxane-4-carbonyl)amino]propanoyl}piperazine (489 mg) in methylene chloride (30 ml) with stirring 
under ice cooling. Then the solvent was distilled off, and the residue obtained was subjected to silica gel 
io column chromatography to obtain 900 mg of the title compound. 

Property : oily 

Specific Rotary Power [a] 0 : + 27.0* (C = 1.0, CHCta) 

IR(cm-1, neat): v col 648 
Mass Spectrometric Analysis 

75 Molecular Formula : C34H 6 2N*0 5 Calculated : 606.4820 
Found : 606.4719 
NMR(5, CDCh): 

0.88 (3H,t,J = 7Hz), 0.90 (3H,s), 1.04 (3H,s), 1.21-1.38 (20H,m), 1.40-1.57 (2H,m), 1.42 (3H,s), 1.46 (3H,s). 
2.33 (2H,t,J = 7Hz), 1.92-2.04 (4H,m), 2.49-2.65 (2H,m). 3.17-3.73 (14H,m), 4.07 (IH.s), 4.43 (1H,brs), 5.29- 
20 5.40 (2H,m), 7.08 (1 H.t, J = 6H2) 



Example 199 

25 l-(2-Methyllauroyl)4-{3-[N-(2.2.5,5-tetramethyl-1,3-dioxane)amino]propanoyl}pipera2ine 
Molecular formula : C29H53N3OS 
Molecular weight : 523.76 
Mass Spectrometric Analysis 
Calculated: 523.3985 
30 Found : 523.3974 

Melting Point (* C) : oil 

Specific Rotary Power: [ap 0 + 30.3* (C = 1 .0, CHCI3) 

IR(pneat, otT 1 ): 2928, 2860, 1646 
NMR(5, CDCI3): 

35 0.88 (3H,t,J = 7Hz), 0.96 (3H,s). 1.04 (3H,s), 1.11 (3H,d,J -7Hz), 1.15-1.34 (16H.m), 1.42 (3H.s), 1.46 (3H.s), 

1.54-1.62 (2H,m), 2.54-2.72 (3H.m) f 3.28 (1 H,d,J = 12Hz), 3.38-3.70 (lOH.m). 3.68 (1 H.d.J = 12Hz), 4.07 
(1 H.s), 7.15-7.23 (1H,m) 



40 Example 200 

1 -(1 -Decylcyciobutanecarbony l)-4-{3-[N-(2,2.5,5-tetramethy 1-1 ,3-dioxane-4-carbonyl)amino]- 
propanoyl}piperazine 
Molecular Formula : C31H5SN3O5 
45 Molecular Weight : 549.80 
Mass Spectrometric Analysis 
Calculated: 549.4141 
Found : 549.4119 
Melting Point (* C) : oil 

50 Specific Rotary Power: [«p 7 0 + 29.6 * (C = 1 .0, CHCI3) 

IR(pneat, cm” 1 ): 2932, 2860, 1642 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.16-1.35 (16H,m). 1.42 (3H,s), 1.46 (3H,s). 1.68-1.98 (6H,m). 
2.42-2.60 (4H.m), 3.26-3.68 (10H,m), 3.28 (1 H,d,J = 12Hz), 3.68 (IH.d.J =12Hz), 4.07 (1H,s), 7.08 
55 (1 H.t.J = 5Hz) 



Example 201 
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1-{2-Benzylundecanoyi)-4~{3-[N-(2,2,5,5-tetramethyl-1.3-dioxan&-4-carbonyl)amino]propanoyl}piperazine 

Molecular Formula : C 34 H 55 N 3 OS 
Molecular Weight : 585.83 
Mass Spectrometric Analysis 
5 Calculated: 585.4141 
Found : 585.4130 
Melting Point (" C) : oil 

Specific Rotary Power: [ap 0 + 25.0 * (C = 1 .0, CHCI 3 ) 

IRfr cm” 1 ): 2928, 2860, 1648 
10 NMR($, CDCI3): 

0.88 (3H,tJ = 7Hz), 0.94 (3H,s), 1.03 (3H f s), 1.16-1.35 (14H,m), 1.41 (3H,s), 1.45 (3H,s), 1.49-1.78 (2H m) 
2.24-2.58 (3H,m), 2.27-3.93 (14H,m), 4.06 (1H,s), 7.03 (IH.t.J = 5Hz), 7.13-7.29 (5H,m) 



is Example 202 



H1-Benzyldecyl)carbamoyl-4-{3-[N-(2,2,5.5-tetramethyl-1 l 3-dioxane-4-cartonyl)amino]propanoyl}piperazine 

20 To a solution of 553 mg of 2-benzylundecanoic acid and 550 mg of diphenylphosphorylazide in 3 ml of 
anhydrous toluene was added portion-wise a solution of 223 mg of triethylamine in 3 ml of anhydrous 
toluene with stirring at room temperature. The reaction mixture was stirred at 80* C for additional 2 hours. 
After completion of the reaction, the reaction mixture was cooled down to room temperature. Then, a 
solution of 655 mg of 1 -{ 1 -oxo- 3 -[N-( 2 , 2 , 5 , 5 -tetramethyl- 1 ,3-dioxane-4-carbonyl)amino]propyl}piperazine in 
25 2 ml of chloroform was added thereto. The resulting mixture was stirred at room temperature for 18 hours 

After washing it with a saturated aqueous sodium hydrogen carbonate solution and then with brine the 
reaction mixture was dried over anhydrous sodium sulfate, and the solvent was removed by evaporation. 

The residue was purified by silica gel column chromatography to obtain 599 mg of the title compound 
(yield: 50 %). 

30 Molecular Formula : C 34 HS 5 N 4 O 5 
Molecular Weight : 600.85 
Mass Spectrometric Anaylsis 
Calculated: 600.4250 
Found : 600,4244 
35 Melting Point (° C) : oil 

Specific Rotary Power: [crp 0 +25.8° (C = 1 . 0 , CHCI3) 

IR(*neat, cm” 1 ): 2932, 2860, 1636 
NMR(5, CDCI3): 

0.88 (3H,t,J = 7Hz), 0.96 (3H,s), 1.04 (3H,s), 1.17-1.40 (16H,m), 1.42 (3H,s), 1.46 (3H,s), 2.47-2.64 (2H m) 
40 2.72-2.88 (2H,m), 3.15-3.65 (11H,m), 3.28 (IH.d.J^ 12Hz), 3.68 (1H,d,J= 12Hz). 4 07 (IHs) 4 08-4 17 

(1H,m), 7.18 (1H,t,J = 5Hz), 7.12-7.33 (5H,m) 



Claims 

45 

1. Compounds represented by general formula (I) below 

1 2 
R X 0 Ok 

so H 2 C n *CH-CONH-(CH 2 ) n -CO-Q-CO»R J (I) 

H 3 C X x ch 3 



ss wherein R> and R 2 , which are the same or different, each represent a hydrogen atom or a protective group 
for a hydroxyl group; 

R 3 represents a saturated or unsaturated, linear, branched or cyclic, monovalent Cs-C 25 -aliphatic hydrocar- 
bon group which may be substituted with an aromatic group, or a group of formula 
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where R 4 represents a saturated or unsaturated, linear, branched or cyclic, monovalent C5-C2S- 
aliphatic hydrocarbon group which may be substituted with an aromatic group, and 
R s represents a hydrogen atom, or a saturated or unsaturated, linear, branched or cyclic, monovalent 
hydrocarbon group which may be substituted with an aromatic group; 

10 Q represents 



(a) a group of formula OO-A-Y 1 -, 

where A represents a saturated or unsaturated, linear, branched or cyclic divalent C2~Ci$-aliphatic 
hydrocarbon group which may be substituted with an aromatic group, a divalent aromatic hydrocarbon 
group or a divalent aromatic heterocyclic group; one of X 1 and Y 1 represents 



20 

and the other represents - 0 -, -S- or 

25 




1 



-N-, 




« 

-N-r 



in which R 6 and R 7 each represent a hydrogen atom or a lower alkyl group; 

(b) a group of formula -X^CKfeh^-. 

30 where one of X 2 and Y 2 represents a group of formula 




I 



and the other represents -O, -S- or 

40 




represents a 4 - 7 -membered, divalent nitrogen-containing aromatic heterocyclic group, and R 6 has the 
same meaning as defined above, and l is 0 , 1 or 2 ; or 

(c) a group of formula 



55 



/ \ 

-N N- 

\ y 

(CH 2 ) m 
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where m is 2 or 3; 
n is an integer of from 1 to 4. 

2. The compounds of Claim 1 f wherein R 1 and R 2 f which are the -same or different, each represent a 
hydrogen atom; a lower alkyl group; a benzyl group which may optionally be substituted with a halogen 

s atom, a lower alkoxy group, a nitro group or a cyano group; a 5- or 6-membered saturated heterocyclic 
group containing as hetero atoms N, S or O; or an acyl group; or R 1 and R 2 combine to form a ylidene 
group selected from a 1 *t-butylethylidene group, a 1-phenylethylidene group, an isopropylidene group, a 
butylidene group, a cyclopentylidene group, a cyclohexylidene group, a cycloheptylidene group, a ben- 
zylidene group, a p-methoxybenzyiidene group, a 2.4-dimethoxybenzyiidene group, a p-dimethy (amino 
io benzylidene group, and an o-nitrobenzylidene group. 

3. The compounds of Claim 1, wherein said saturated or unsaturated, linear, branched or cyclic, monovalent 
aliphatic hydrocarbon group represented by R 3 , R 4 or R s is selected from the class consisting of an alkyl 
group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl group, a cycloalkylalkyl group, 
a cycloalkenylalkyl group, an alkylcycioaikyl group, an alkenylcycloalkyl group, an alkylcycloaikenyl group 

is and aikynylcycloaikyneyl group. 

4. The compounds of Claim t, wherein said saturated or unsaturated, linear, branched or cyclic, monovalent 
aliphatic hydrocarbon group which is substituted with an aromatic group, represented by R 3 , R 4 or R 5 , is 
selected from the class consisting of an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, 
a cycloalkenyl group, a cycloalkylalkyl group, a cycloalkenylalkyl group, an alkylcycioaikyl group, an 

20 alkenylcycloalkyl group, an alkylcycloaikenyl group and alkenylcycIoaJkenyl group, each being substituted 
with an aromatic group. 

5. The compounds of Claim 1, wherein R 3 represents a C 8 ~ C 2 2 -monovaIent aliphatic hydrocarbon group. 

6. The compounds of Claim 1, wherein R 3 represents a C 8 -'C 2 2 -monovalent aliphatic hydrocarbon group 
substituted with an aromatic group. 

25 7. The compounds of Claim 1, wherein R 4 represents a C 8 ~C 2 2 -monovalent aliphatic hydrocarbon group; 

and R 5 represents a hydrogen atom or a Ci~Cio-monovalent aliphatic hydrocarbon group. 

8. The compounds of Claim 5. wherein R 4 and R s have 5 to 25 carbon atoms in total. 

9. The compounds of Claim 1, wherein R 3 represents a group selected from the class consisting of a 
C5~C2s-aIkyl group which is linear or has a branched chain at the 1-position thereof; a Ci 2 ~C is -alkenyl 

30 group which is linear or has a branched chain at the 1-position thereof, a Cs-Cia-alkyl^-Cs -cycloalkyl 
group; a monosubstituted amino group substituted with a C8~C 2 o-aikyl group or a C 8 -C 2 o-alkenyl group; 
and an amino group which is substituted with an alkyl group or an alkenyl group and has from 8 to 20 
carbon atoms in total. 

10. The compounds of Claim 1, wherein Q represents a group of formula: -X’-A-Y 1 - wherein X 1 . Y 1 and A 
35 are as defined in Claim 1 . 

11. The compounds of Claim 10, wherein A represents a group selected from the class consisting of a 
C 2 ~Cio-alkylene group which is linear or branched; a C 5 -C 7 -cycloalkyl-C 2 -Cs-alkylene group; a Cs~C 7 - 
cycloalkylene group; a C^-Cs-alkenylene group; a C+~C 8 -aikynylene group; a Cs~C 7 -cycIoalkylene-Ci~Cs- 
alkylene group; a C 2 ~Cs-alkyiene group substituted with an aryl group or a heteroaryl group; and a 

40 phenylene group. 

12. The compounds of Claim 10, wherein one of X 1 and Y 1 represents -NH- or 

CH-. 

1 

45 -N- , 



and another represents -O-, -S-, -NH- or 




13. The compounds of Claim 1, wherein Q represents a group of formula; -X 2 -(CH 2 ) -Y 2 - wherein X 2 , Y 2 and 
55 are as defined in Claim 1. 

14. The compounds of Claim 13, 

wherein one of X 2 and Y 2 represents a group of formula: 
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and the other represents -0-, -S- or 

10 



*6 



N-. 



15. The compounds of Claim 1, wherein Q represents a group of formula 



20 



/ \ 

-N N- 

V / 

(CH 0 ) 



where m is as defined in Claim 1 . 

16. The compounds of Claim 1 as pharmaceutically active substances. 

17. The compounds of Claim 1 as ACAT inhibitors. 

18. A process for preparing the compounds represented by formula (I) of Claim 1 , which comprises 

(a) reacting a compound of formula (II) below 



30 



35 



R^O OR 21 

i 5 > 

H 2 C n ^C-CONH- (CH 2 ) n -CO-Q-H 

h 3 c / n ch 3 



(II) 



40 



45 



50 



wherein R 11 and R 2 \ which are the same or different, each represent a protected hydroxyl group; and Q 

and n are as defined in Claim 1 ; 

with a compound of formula (III) or (IV) below 

R3-COZ 1 (111) 

R*-NCO (IV) 

wherein Z 1 represents a hydrogen atom, a halogen atom, an alkoxy group, or a substituted or 
unsubstituted phenyloxy group; and R 3 and R 4, are as defined in Claim 1 ; or 

(b) reacting a compound of formula (V) below 



R^O OR 21 

h 2 c^ x c— conh- (ch 2 ) h-coz 1 
h 3 c / ''ch 3 



(V) 



wherein R 11 , R 2 \ n and Z 1 are as defined above; with a compound of formula (VI) below 
H-Q-CO-R 3 (VI) 

wherein R 3 and Q are as defined above; or 

(c) eliminating said protective group for said hydroxyl groups in resulting compound of formula (1-1) 
below 
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* 

* 0 ' 



5 



r 1;l o 



,21 



H 2 C^ ^C-CONH- (CH 2 ) n ~co— q— CO— r 
H 3 C ch 3 



( 1 - 1 ) 



wherein R 11 . R 21 , n and Z 1 are as defined above. 1 

19. Medicament containing at least one compound represented by formula (I) of Claim 1. 
io 20. Pharmaceutical composition comprising a therapeutically effective amount of at least one compound 
represented by formula (I) of Claim 1 and a pharmaceutical adjuvant. 

21. ACAT inhibiting agent containing at least one compound represented by formula (I) of Claim 1 as an 
active ingredient 

22. A method for treating or preventing hyperlipemia, arteriosclerosis, angina pectoris, myocardial infarction 
is or thrombosis, comprising administering to a patient a therapeutically effective amount of at least one 

compound represented by formula (I) of Claim 1 . 

23. Use of the compounds represented by formula (I) of Claim 1 for preparing medicaments for treating or 
preventing hyperlipemia, arteriosclerosis, angina pectoris, myocardial infarction or thrombosis. 



20 



25 



30 



35 



40 



45 



50 
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